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ABSTRACT 


This  Final  Report  is  the  result  of  a  study  performed  for  RADC  under 
Contract  F30602-72-C-<X)67.  This  study  is  the  third  phase  of  a  three  phase 
effort  to  develop  Bayesian  Reliability  Demonstration  Tests  (BRDT). 

The  objectives  of  this  phase  were 

i)  develop  and  tabulate  BRDT  of  fixed  time  euad  sequential,  types. 

ii)  develop  and  tabulate  tests  (called  Bayes/ Classical  in  this 

report)  when  the  producer  and  consumer  cannot  agree  on  a  prior 
distribution. 

iii)  develop  methods  of  updating  existing  prior  distributions, 

iv)  develop  a  preliminary  military  standard  for  BRET, 

v)  investigate  some  special  problems, 

vi)  fit  additional  prior  distributions. 

Bayesian  fixed  times  tests,  Bayesian/ Classical  fixed  time  tests,  end 
sequential  Bayesiem  tests  were  developed  and  tabulated.  These  tests  form 
an  essential  part  of  the  preliminary  military  standard  which  was  also  de¬ 
veloped.  Additional  fits  of  the  inverted  gamma  distribution  reconfirmed  its 
choice  as  a  prior  distribution  and  further  study  showed  that  updates  in  the 
prior  distribution  are  easily  made.  A  test  based  on  probability  of  accep¬ 
tance  is  satisfactory  to  test  for  shifts  in  the  prior  distribution.  Tables 
were  developed  giving  the  truncation  points  for  the  sequential  tests.  At 
this  time,  no  satisfactory  solution  has  been  found  for  placing  more  them 
one  equipment  on  test  at  a  time. 
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EVALUATION 


TTiis  report  marks  the  end  of  the  three-phased  RADC 
Bayesian  Reliability  Demonstration  Program  and,  at  the  same 
time,  signals  the  beginning  of  a  concerted  effort  to  incorporate 
Bayesian  demonstration  methods  into  an  official  military 
standard.  This  Phase  III  report,  together  with  the  previous 
Phase  I  and  II  final  reports,  represents  the  most  complete  and 
most  meaningful  work  in  Bayesian  reliability  demonstration  yet 
reported.  However,  the  real  worth  of  this  work  will  not  be  known 
until  the  methods  are  actually  applied  and  it  is  shown  that  they 
are  effective  in  reducing  demonstration  testing  time  and  costs. 
Readers  are  encouraged  to  exercise  these  methods  and  voice  their 
opinion  of  the  results  obtained. 


ANTHONY  J.  FEDUCCIA 

Rel.  §  Maint.  Engineering  Section 

Reliability  Branch 
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0.0  SUMMARY 


This  study  is  the  third  phase  of  a  three  phase  study  program  which  has 
resulted  in  the  development  and  tabulation  of  Bayesian  Reliability  Demonstra¬ 
tion  Tests.  Thus,  the  primary  objective  of  this,  the  third  phase,  was  the 
development  of  a  preliminary  Bayesian  Reliability  Test  Standard.  This  has 
been  accomplished  and  the  "Standard"  contains  three  types  of  tests. 

i)  Bayesian  fixed  time  tests  (Table  l) 

ii)  Bayesian/Classical  fixed  time  tests  (Table  2) 

ill)  Sequential  Bayesian  tests  (Table  3) 

These  tests,  test  procedures  and  test  parameters  are  thoroughly  described 
both  in  this  final  report  and  in  the  Standard. 

There  were  also  other  objectives  for  this,  the  third  phase: 

i)  Fit  additional  prior  distributions. 

ii)  Conduct  a  special  problems  analysis. 

iii)  Develop  tests  for  lack  of  agreement  on  the  prior  distribution 
between  producer  and  consumer. 

iv)  Develop  methods  of  updating  existing  prior  distributions. 

All  of  these  objectives  are  discussed  in  detail  in  this  final  report; 
hence,  only  a  summary  is  given  here. 

Data  was  gathered  on  seven  (7)  additional  equipments  and  seven  (7)  good 
fits  were  obtained  to  the  inverted  gamma  prior  distribution.  This  makes  a 
total  number  of  fits  (inverted  gamma  prior  distribution)  in  the  three  phases 
of  twenty-nine  (29)  out  of  thirty-seven  (37)  data  sets  available. 

Three  special  problems  were  addressed:  Truncating  the  sequential  tests, 
testing  for  shifts  in  the  prior  distribution  and  placing  more  than  one  equip¬ 
ment  on  test  at  a  time.  The  first  was  solved  and  the  number  of  failures,  n^, 
at  which  the  test  is  stopped  is  given  for  each  sequential  test.  The  second 
was  solved  by  using  a  test  based  on  P(A),  the  probability  of  acceptance.  The 
third  was  not  completely  solved  in  a  satisfactory  manner. 

The  tests  of  the  "lack  of  agreement"  case  were  developed  and  cure  the 
Bayes/Classical  tests  (B/C  for  short)  mentioned  above. 

Methods  of  updating  existing  prior  distributions  have  been  developed  for 
two  cases:  new  observed  data  available,  and  new  predictions  available. 
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1.0  INTRODUCTION  -  STATEMENT  OF  OBJECTIVES 


This  report  presents  the  results  of  the  third  phase  of  a  three  phase 
study  effort  to  investigate  and  develop  Bayesian  reliability  demonstration 
tests  (BRDT) .  The  first  phase  had  the  objective  of  developing  methods  and 
criteria  for  fitting  prior  distributions  and  to  fit  some  prior  distributions. 
The  primary  objective  of  the  Phase  II  effort  was  to  investigate  and  develop 
methods  for  determining  BRDT  and  to  fit  additional  prior  distributions. 

The  objectives  of  this  phase  were 

i)  develop  and  tabulate  BRDT  of  fixed  time  and  sequential  types. 

ii)  develop  and  tabulate  tests  (called  Bayes/ Classical  in  this 
report)  when  the  producer  and  consumer  cannot  agree  on  a 
prior  distribution. 

iii)  develop  methods  of  updating  existing  prior  distributions, 

iv)  develop  a  preliminary  military  standard  for  BRDT. 

v)  investigate  some  special  problems, 

vi)  fit  additional  prior  distributions. 

The  objectives  are  certainly  not  listed  in  the  order  of  their  importance. 
In  fact,  the  overriding  objective  was  the  development  of  a  preliminary  mili¬ 
tary  standard  for  BRDT,  iv)  above,  and  actually  the  other  tasks  will  furnish 
inputs  to  this  standard.  For  example,  the  fixed  time  and  sequential  BRDT, 
objective  i)  above,  form  an  essential  part  of  the  preliminary  standard. 

The  results  of  these  objectives  are  discussed  in  some  detail  in  the 
remainder  of  this  report. 
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2.0  FITTING  PRIOR  DISTRIBUTIONS 


It  has  "been  one  of  the  goals  of  the  three  phases  of  the  Bayes  study  to 
demonstrate  that  prior  distributions  can  he  fit  to  actual  data.  This  section 
describes  the  field  data  collected  in  this,  the  third  phase,  and  gives  the 
results  of  the  data  fits  to  the  inverted  gamma  prior  distribution.  Also 
given  in  this  section  is  a  summary  of  the  equipments  and  results  of  fits  to 
prior  distributions  from  the  three  phases  of  the  study.  These  results  show 
that  it  is  not  only  feasible,  but  relatively  simple  to  fit  data  to  the  in¬ 
verted  gamma  prior  distribution  from  a  wide  range  of  different  equipment 


types 


2.1  FITTING  PRIOR  DISTRIBUTIONS  FOR  PHASE  III 

2.1.1  DATA  COLLECTION 

The  field  data  collected  for  fitting  prior  distributions  for  the  Phase 
III  study  was  the  Type  1.  data  described  in  the  Phase  I  and  II  studies.  That 
is,  the  observed  random  variable  is  the  number,  x,  of  failures  of  a  unit 
occurring  in  a  fixed  time  T.  x  is  a  discrete  variable,  taking  on  only  the 
values  0,1,2,...  .  Observations  on  x  are  obtained  by  putting  n  units  on  test 
for  time  T,  and  recording  the  number  of  failures  for  each  unit  [x^,  . . . ,  x^} . 
Data  of  Type  2.  (the  observed  random  variable  is  the  sample  MTBF,  y )  was  also 
searched  for,  but  nore  was  found  of  suitable  quality  to  fit  to  the  inverted 
gamma  prior  distribution. 

Since  quality  Air  Force  66-1  data  was  previously  obtained  from  Tinker  Air 
Force  Base  in  Oklahoma  City,  Oklahoma,  contact  was  again  made  and  data  re¬ 
trieved  on  six  different  equipments.  This  data  was  summarized  in  Table 
2. 1.1.1,  data  sets  2  through  7«  Most  of  these  data  were  based  on  a  fixed 
time  of  4320  hours,  with  two  of  them  based  on  8640  hours.  Type  1.  data  was 
also  collected  from  Hughes  Aircraft  Company  on  PPI  consoles,  listed  in  Table 

2. 1.1.1  as  data  set  number  1.  This  fixed  time  data  was  based  on  6278  hours 
of  operation. 

Given  in  Table  2.1.1. 1  are  the  data  set  numbers  assigned  for  this  phase, 
the  equipment  name,  n  =  the  number  of  "identical"  equipments,  £K  =  the  total, 
number  of  failures  observed  from  all  n  equipments,  and  finally,  the  source 
of  the  data. 

2.1.2  THE  FITTED  PRIOR  DISTRIBUTIONS 

As  in  Phases  I  and  II,  the  inverted  gamma  distribution  family  was  assumed 
for  the  prior  distribution.  The  equation  is 


(2.1. 2.1) 
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TABLE  2. 1.1.1  FIELD  DATA  FOR  FITTING  PRIOR  DISTRIBUTIONS 


ASSISNED 
DATA  SET 
NUMBER 

EQUIPMENT 

n 

IK 

DATA 

SOURCE 

1. 

PPI  Console 

19 

23 

HAC 

2. 

Receiver 

4l 

430 

AF66-1 

3. 

Relay  Control  Assembly 

4l 

122 

AF66-1 

4. 

Recorder -Reproducer 

56 

459 

AF66-1 

5. 

Amplifier  Recorder 

51 

192 

AP66-1 

6. 

Amplifier  Fail  Safe 

49 

144 

AF66-1 

7. 

Recorder  Reproducer  Section 

80 

528 

AF66-1 

A  complete  description  of  the  method  for  fitting  prior  distributions  when  the 
family  is  specified  can  be  found  in  the  Phase  I  final  report.  Section  4.2.1 
(Ref.  2).  The  equations  for  the  parameter  estimates,  as  derived  in  the  Phase 
I  report,  are  as  follows: 


A 

or  * 


(2. 1.2. 2) 


(2. 1.2. 3) 


2 

The  X  goodness -of -fit  test  was  used  to  test  the  validity  of  the  assumed 
inverted  g amnia  prior  distribution.  The  data  is  divided  into  C  cells,  and 
since  2  unknown  parameters  (or  and  \)  were  estimated,  (C— 3)  degrees  of  freedom 
are  used. 


Table  2. 1.2.1  shows  the  results  of  the  Phase  III  prior  distribution 
fits.  For  each  data  set,  corresponding  to  the  data  in  Table  2.1. 1.1,  the 
following  information  is  given. 

Ex. 

•  Sample  Mean  =  _ i  . 

n 


Ex  2  /Ex  \2 

Sample  Variance  =  1  _  I _ £  I  . 

n  V  n  / 

Parameter  Estimates  a  and  £  . 


Number  of 


X2 


cells  into  which  the  data  has  been  divided. 


•  The  X  value  computed  from  the  data. 

2 

•  Whether  or  not  the  X  test  passes  at  the  P  «  .99  and  P  * 
significance  levels. 


•  90 


Figures  2. 1.2.1  through  2. 1.2.7  are  plots  of  the  observed  (solid  lines)  end 
theoretical  (dotted  lines)  marginal  distributions  for  the  seven  data  sets. 
Figures  2. 1.2. 8  throujji  2.1.2.14  are  the  plots  of  the  theoretical  prior  dis¬ 
tributions  that  were  fit  from  the  seven  field  data  sets.  These  curves  exhibit 
the  representative  rapid  approach  to  flatness  of  the  left-hand  tails  which 
illustrates  why  Bayes  tests  cure  often  shorter  than  Classical  tests. 
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TABLE  2. 1.2.1  FIELD  DATA  FITTED  TO  INVERTED  GAMMA  PRIOR  DISTRIBUTIONS 


DATA 

SET 

NO. 

SAMPLE 

MEAN 

SAMPLE 

VARIANCE 

PARAMETER 

ESTIMATES 

NO.  OF 

x2 

CELLS 

x2 

PASS 
AT  .99 
LEVEL 

PASS 
AT  .90 
LEVEL 

1. 

1.211 

1.731 

17699.9 

3.4129 

4 

1.54642 

YES 

YES 

2. 

10.^9 

256.1 

384.939 

.459605 

7 

9.3498 

YES 

NO 

3. 

2.976 

11.87 

1518.02 

1.02847 

4 

2.49176 

YES 

YES 

4. 

6.411 

80.90 

385.456 

. 562625 

6 

5-51425 

YES 

YES 

5. 

3.765 

20.70 

2000.21 

.857262 

6 

7.22946 

YES 

NO 

6. 

2.939 

9.434 

4095-95 

1.37034 

5 

4.79052 

YES 

NO 

7. 

6.600 

65.26 

1002.32 

.753112 

9 

13.7968 

YES 

NO 

6 


OBSERVED  VALUES 


7 


OF  FAILURES 


DATA  SET  HO 


aOMSHHADOO  10  XDH3£t>Wl 


8 


OF  FAILURES 


DATA  SET  NO 


m 


\f\ 

<M 


8 


3 


o 


aoiraHHnooo  jo  xoMa/feana 


9 


OF  FAILURES 


DATA  SET  IfO 


-  8 


ir\ 

C\J 


ir\ 

H 


-  3 


ir\ 


aoMaannox  ao  ADMartbaaa 


10 


OF  FAILURES 


DATA  SET  NO 


11 


OF  FAILURES 


DATA  SET  HO 


aoN3HHnooo  £0  xottaribam 


12 


NUMBER  OP  FAILURES 


DATA  SET  RO 


t*- 


l/\ 

CVJ 


8 


Lf\ 


3 


lf\ 


O 


ao«aaanooo  jlo  lOMarfcam 


13 


OF  FAILURES 


Ik 


9 (in  10 


(^OT  "T)(e)J 


15 


8 (in  10^  hrs#) 


16 


#(in  10-  hrs.) 


(^01  «T)(9)J 


17 


•  (in  10-5  hrs 


o 


18 


•(in  10^  hrs.) 


o 


£ 

m 


(^ot  °T)(«)J 


19 


9 (in  10 


20 


8(in  lCr  hrs.) 


2.2  SUMMARY  OF  PRIOR  DISTRIBUTIONS  FIT  IN  PHASES  I,  II  AND  III 


In  the  three  phases  of  the  Bayes  study,  field  data,  all  of  Type  1.,  has 
been  collected  on  thirty-seven  (37)  different  types  of  equipments.  Of  these 
equipments,  twenty -nine  (29)  yielded  suitable  inverted  gamma  prior  distribu¬ 
tion  parameter  estimates  and  passed  the  X*  goodness -of -fit  test  at  the 
P  «  .99  significance  level  or  better.  It  may  be  of  interest  to  note  that 
entries  2. and  11. in  Table  2.2.1  are  the  same  type  of  equipment  operated  in 
different  systems.  Table  2.2.1  is  a  complete  summary  of  these  equipments 
including: 

•  Equipment  name  -  with  as  much  information  included  as  was  available. 

•  System,  W.U.C.  -  The  Air  Force  system  designator  and  Work  Unit  Code 
at  the  time  of  the  data  collection. 

•  Data  source. 

•  Inverted  Gemma  prior  distribution  parameter  estimates  a  and 

2 

•  Number  of  X  cells  into  which  the  data  was  divided. 

2 

•  The  X  value  computed  from  the  data. 

2 

•  Whether  or  not  the  X  test  was  passed  at  the  P  «=  .90  and  P  «=  .99 
significance  levels. 
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TABLE  2.2.1  SUMMARY  OF  FIELD  DATA  FITTED  TO  INVERTED  GAMMA  PRIOR  DISTRIBUTIONS  (Continued) 
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TABLE  2.2.1  SUMMARY  OF  FIELD  DATA  FITTED  TO  INVERTED  GAMMA  PRIOR  DISTRIBUTIONS  (Continued) 


cn 

S3 


CO 

S3 


CO 

S3 


a 

>H 


O 

s 


CO 

S3 


CO 

S3 


o 


o 

s 


o 

s 


OJ 


OJ 

3  a 

LTN  on 

•  • 

rH  ON 


VO 

LTN 

VO 

£r 

OJ 

ON 

rH 

OJ 

LT\ 

OJ 

• 

• 

• 

OJ 

LT\ 

C— 

VO 

VO 

OJ 

LT\ 

a 

c — 


cO 

a 

on 


c 

OCVI  > 

o  c 


ON 


ON 

OJ 

H 

on 


LTN 


ltn 


OJ 

O 


LTN 

OJ 

» 

VO 

LT\ 


OJ 

Etn 

00 


on 

O 

fc- 

on 


OJ 

rH 

rH 

on 

LTN 

c— 


ON 

ON 

OJ 

\R 

rH 

LT\ 

OJ 

• 

on 

o 

OJ 

ON 

on 

ON 

ON 

* 

• 

• 

• 

ON 

• 

00 

» 

Q 

LTN 

OJ 

VO 

0- 

rH 

LTN 

m 

co 

§ 

ON 

S 

8 

rH 

CO 

rH 

on 

rH 

w 

o 


CO 


I 

VO 


vB 

S 


i 

VO 


I 

VO 

VO 


I 

VO 

VO 


EJ  ° 

co  d 

* 

CO  ^ 


3. 

LTN  < 

a: 


w 


£3 

o 

CO 

s 

o 

o 


& 


CO 

CO 


o 

s 


o 

g 


o 

o 


o 

o 


s 

o 


o 

w 

CO 


§ 

K 


on 

OJ  OJ 


LT\ 

OJ 


VO 

OJ 


Kr 


00 

OJ 


ON 

OJ 


2k 


3.0  THE  PROBABILITY  DISTRIBUTIONS  USED  IN  THE 
BAYESIAN  RELIABILITY  DEMONSTRATION  TESTS  (BRDT) 

3.1  INTRODUCTION 

There  are  four  probability  distributions  that  recur  in  the  development 
of  BRDT  of  the  fixed  time  and  sequential  types.  They  are: 

i)  the  prior  distribution  in  0,  g(0). 

ii)  the  conditional  distribution  of  X,  the  number  of  failures  in 
time  T  given  0,  f(x|0). 

iii)  the  marginal  distribution  of  X,  f(x). 

iv)  the  posterior  distribution  of  0|X,  g(0|x). 

Under  very  general  conditions,  in  particular  in  our  case  here,  the  first  two 
distributions  listed,  the  prior  distribution  and  the  conditional  (sometimes 
called  sampling)  distribution  uniquely  determine  the  other  two.  It  is  manda¬ 
tory  to  select  a  family*  of  distributions  for  the  prior  distribution  on  0  and 
the  conditional  distribution  of  X  (the  number  of  failures  occurring  in  fixed 
time  T)  given  0.  The  selection  of  the  two  families  is  discussed  in  the  next 
two  sections. 

3.2  THE  PRIOR  DISTRIBUTION 

A  basic  assumption  in  a  Bayesian  analysis  is  that  the  parameter(s)  of 
concern  is  a  random  variable.  Thus,  a  prior  probability  distribution  (prior 
distribution  for  short)  is  required  to  describe  the  behavior  of  the  random 
variable  0:  the  equipment/system  mean  time  to  failure.  The  family  selected 
for  the  prior  distribution  is  the  inverted  gamma  family: 

s(8)  =  ifxT  e"^9^,  a, \,0  >  0 

=  0  elsewhere. 

The  parameters  a, \  are,  respectively,  scale  and  shape  parameters.  The  inverted 
gamma  distribution  gets  its  name  from  the  familiar  gamma  distribution.  That  is, 
if  a  random  variable  u  has  a  gamma  distribution,  then  the  random  variable  u“^ 
is  said  to  have  an  inverted  gamma  distribution.  Thus,  if  we  had  been  working 
with  failure  rate  (l/0)  instead  of  0, the  gamma  distribution  would  have  been 
selected.  Before  beginning  a  discussion  of  the  reasons  why  the  inverted 
gamma  family  was  selected  a  minor  point  should  be  made.  The  K^h  moment  of  0 
is 


E(0K)  =  Z  provided  X  >  K. 

n  (\-i) 

_ i~l _ 

*Here,  family  indicates  a  set  of  distributions  indexed  by  one  or  more  parame¬ 
ters.  For  example,  the  family  of  normal  distributions  indexed  by  (|i,o). 
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Thus,  forK=l,  X>1,  the  mean  is  o/(X-l);  for  X  s  1  the  mean 

does  not  exist.  In  fact,  all  moments  up  to  and  including  [\]  (the  largest  in¬ 
teger  smaller  than  X)  exist  and  none  beyond  (larger  than)  [X]  exist.  This 
minor  matter  is  brought  up  here  because  some  readers  may  be  inclined  against 
distributions  which  do  not  possess  moments  of  all  orders.  This  fact  is  com¬ 
pletely  immaterial  here;  causing  only  a  small  problem,  discussed  later,  in 
the  indexing  of  the  plans. 

The  inverted  gamma  family  has  been  selected  for  Just  three  reasons: 

i)  the  choice  is  well  supported  by  empirical  evidence, 

ii)  it  is  quite  flexible. 

iii)  it  is  mathematically  tractable. 

In  each  of  the  three  phases  of  this  program,  the  first  two  phases  and  the 
present  Phase  III,  one  of  the  assigned  tasks  has  been  to  fit  prior  distribu¬ 
tions  to  observed  equipment/system  reliability.  Considering  the  three  phases 
together,  data  suitable  for  trying  fits  was  obtained  on  thirty-eight  (38) 
equipments  and  the  results  are  summarized  in  Section  2  of  this  report.  It  is 
enough  to  note  here  that  twenty-nine  (29)  of  the  cases  of  the  inverted  gamma 
distribution  fitted  the  observed  data.  That  is,  what  is  meant  by  i)  above. 

Since  the  inverted  gamma  distribution  is  a  two  parameter  distribution: 
one  scale  (a)  and  one  shape  (x),it  is  extremely  flexible.  That  is,  the 
"shapes"  it  takes  are  varied  enough  to  graduate  a  wide  variety  of  data. 
Actually  this  flexibility  is  probably  reflected  in  the  fact  that  twenty-nine 
(29)  good  fits  were  obtained. 

Finally,  the  inverted  gamma  distribution  is  mathematically  tractable. 

By  this  we  mean  that  at  worst  the  solution  pairs  (r*,T/9Q)  can  be  found  by 
analytic  means  on  a  high  speed  computer.  In  the  sequential  case  parameters 
(e.g. ,  P(A))  were  developed  by  simulation  but  the  technique  was  inexpensive. 

In  particular,  the  inverted  gamma  distribution  is  closed  under  Poisson  samp¬ 
ling.  Sometimes,  this  property  of  being  "closed"  is  expressed  by  saying 
that  the  inverted  gamma  family  is  conjugate.  Whichever  word  is  used,  it 
merely  means  that  if  the  prior  distribution  is  inverted  gamma  and  the  condi¬ 
tioned  distribution  is  Poisson  (which  is  the  case  as  will  be  discussed  in 
the  next  section)  then  the  posterior  distribution  is  also  of  the  inverted 
gamma  family.  This  helps  the  mathematical  tractability  a  great  deal. 

3.3  THE  CONDITIONAL  DISTRIBUTION 

In  some  Bayesian  applications  the  conditional  (sampling)  distribution 
is  determined  by  the  physical  process.  For  example,  consider  "lots"  of  a 
product,  submitted  for  inspection,  of  finite  and  constant  lot  size.  It  is 
common  nowadays  to  assume  that  the  (unknown)  number  defective  in  each  lot 
is  a  random  variable,  say  p.  Whatever  be  the  prior  distribution  selected 
to  graduate  p,  it  is  clear  that  for  fixed  p  the  sampling  distribution  is 
hypergeometric.  The  case  in  BRDT  is  not  quite  so  simple.  However,  the  ex¬ 
ponential  distribution,  which  implies  the  Poisson  distribution  when  T  is 
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fixed  and  the  number  of  failures  occurring  in  T  is  the  random  variable,  is 
widely  accepted  at  the  equipment/system  level.  Rather  than  present  numerous 
references  on  this  matter,  we  point  to  popular  Mil.  Std.  78IB  (Ref.  (3)), 
which  is  based  on  the  exponential  distribution.  Thus,  the  conditional  dis¬ 
tribution  selected  for  the  BRDT  plan  development  is  the  Poisson. 
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4.0  DEVELOPMENT,  DESCRIPTION  AND  USE 
OF  THE  BATES  FIXED  SAMPLE  TESTS 

4.1  THE  DECISION  CRITERIA 

In  general,  fixed  sample  tests  can  be  of  two  varieties:  those  stopped 
after  a  fixed  test  time  T  and  those  stopped  after  a  fixed  number  of  failures. 
Unfortunately,  these  latter  variety  involve  an  unknown  test  time  so, following 
the  lead  of  Mil.  Std.  78IB, we  have  adopted  the  fixed  time  tests  for  the 
Bayesian  Reliability  Demonstration  Tests  (BHDT).  These  fixed  time  tests  are 
characterized  by  a  pair  (r*,T)  such  that  if  less  than  or  equal  to  r*  failures 
are  observed  in  time  T  the  test  is  passed. 

For  such  fixed  time  tests,  there  are  a  number  of  indexing  parameters. 

The  exact  form  the  indexing  parameters  take  depends,  of  course,  on  the  de¬ 
cision  criteria  selected.  The  decision  criteria  Investigated  and  the 
rationale  for  the  final  selection  are  discussed  in  some  detail  in  the  Phase 
II  report  (Ref.  (l) ) .  We  will  briefly  review  the  rationale  here.  The 
possible  decision  criteria  were  assessed  against  the  following  requirements: 

i)  the  decision  criteria  should  be  a  unique  1-1  map  of  the 
possible  criteria  values  and  the  space  of  all  possible 
pairs  (r*,T).  That  is,  the  selection  of  a  particular 
value  of  the  decision  criteria,  whatever  be  the  class 
of  the  criteria,  should  result  in  a  unique  pair  (r*,T) 
and  conversely. 

ii)  the  decision  criteria  should  be  intuitively  appealing. 

iii)  the  decision  criteria  should  be  easily  usable  in  practice. 

iv)  the  decision  criteria  should  be  tractable,  at  most  requiring 

a  computer,  in  determining  the  unique  pair  (r*,T) . 

The  Classical,  criteria  (used  in  Mil.  Std.  781®) :  the  producer's 
risk  (a),  the  consumer's  risk  (0),  the  specified  MTBF  (0q)  and  the  minimum 
acceptable  MTBF  (0^)  form  an  excellent  example  of  decision  criteria  which 
satisfy  all  of  the  above  requirements  and  hence,  probably  explains  their 
great  popularity.  Now  any  Bayes  decision  criteria  will  require  use  of  the 
prior  distribution  in  some  form  or  other  so  that,  in  a  sense,  no  BRDT  will 
be  as  easy  to  use  as  a  Classical  test.  However,  in  looking  over  the  available 
BRDT  methods*,  it  is  clear  that  some  are  far  easier  to  use  than  others.  For 
example,  any  BRDT  based  on  a  loss  function  as  a  decision  criteria  is  diffi¬ 
cult  to  use  because  of  the  lack  of  agreement  (between  producer  and  consumer) 
on  the  type  of  loss  function  and  the  intractability  of  all  but  the  simplest 
loss  functions.  Moreover,  the  use  of  loss  functions  would  have  entailed 
additional  development  costs  since  none  were  available  in  the  literature. 

Thus,  the  decision  criteria  were  reduced  to  those  involving  risks  of  some 
sort.  It  should  be  noted,  at  this  point,  that  many  people  refuse  to  call 

*  Only  about  four  or  five  BRDT  were  available  in  the  literature. 
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a  method  a  Bayes  method  unless  it  involves  both  a  prior  distribution  and  a 
loss  function.  We  do  not  concur  in  this.  It  is  a  minor  point  of  semantics 
but  since  the  fixed  time  BRDT  do  not  involve  loss  functions  the  point  should 
be  noted.  The  decision  criteria  finally  selected  were  the  posterior  risks; 
these  risks  Were  Judged  the  most  suitable  in  terms  of  the  requirements 
i),  ii),  iii),  and  iv),  previously  mentioned,  in  this  section.  These  were 
subsequently  modified  and  the  final  criteria  cure  presented  and  discussed 
below. 

The  posterior  risks  are  defined  as  follows 

Posterior  consumer's  risk  *  P(0  £  8^1 acceptance) 

Posterior  producer's  risk  s  P(0  a  0g (rejection) 

where  0^  >  0^.  One  can  find  a  unique  test  (r*,T)  by  selecting  two  positive 

numbers  a*,0*  (both  less  than  l/2))  and  finding  the  smallest  T  (and  its  asso¬ 
ciated  r*)  such  that 

P(0  £  0^| acceptance)  £  0*,  P(0  i  0^ (rejection)  a:  a*. 

The  similarity  between  these  posterior  risks  and  the  Classical  risks  is 
striking  since  in  the  Classical  case 

Consumer's  risk  «  P(acceptance |0=0^); 

Producer' 8  risk  »  P(rejection  |0=8q) 

and  the  Classical  fixed  time  test  is  developed  by  finding  the  smallest  T 
(and  its  associated  r*)  such  that 

P( acceptance |0»0^)  £  0,  P(rejection  |0=0Q)  £  or. 

The  "reversing"  of  events  in  the  Bayes  risks  requires  determination  of  the 
prior  distribution  on  0.  The  indexing  parameters  now  become  evident  for  the 
BRDT.  In  addition  to  the  prior  distribution  (itself  indexed  by  a,\,  the 
scale  and  shape  parameters  respectively),  the  four  numbers  0Q,  0, ,  or*,  0* 
are  the  parameters  much  as  in  the  Classical  case.  The  indexing  parameters 
are  discussed  in  the  next  section. 

4.2  THE  INDEXING  PARAMETERS 

It  is  the  purpose  of  this  section  to  discuss  the  quantities  finally 
selected  as  indexing  parameters  and  the  ranges  of  values  provided  for  them. 

As  will  be  seen  shortly,  some  useful  modifications  in  the  indexing  parameters 
were  necessary.  There  is  an  "auxiliary"  parameter,  not  appearing  explicitly 
in  the  posterior  risks,  of  great  importance  to  the  user  of  BRDT.  It  is  the 
probability  of  passing  the  test  and  is  denoted  in  this  report  by  P(A).  The 
probability  of  acceptance  is  related  to  the  Classical  operating  characteristic 
(O.C.)  curve  but  differs  in  that  for  each  BRDT,P(A)  is  a  single  number  and 
not  a  curve:  P(a)  is  computed  simply  by  summing  the  marginal  distribution 
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of  the  number  of  failures  (occurring  in  fixed  time  T)  from  0  to  r*.  Put 
another  way,  it  is  the  average  probability  of  acceptance;  the  averaging 
being  with  respect  to  the  prior  distribution.  It  was  mentioned  in  the 
Phase  II  report  (TR-71-209)  that  P(A)  might  well  be  more  Important  to  the 
producer  than  posterior  producer's  risk.  The  posterior  producer's  risk 
keeps  low  (i  or*)  the  fraction  of  rejected  equipments  which  indeed  are  of 
acceptable  MTBF  (6*  0Q).  But  this  low  posterior  producer's  risk  can  be  of 
little  comfort  when,  say,  P(a)  =  .10.  That  is,  facing  the  test  each  time, 
a  producer  has  one  chance  in  ten  of  passing  the  test.  In  fact,  when  some 
preliminary  BKDT  were  computed,  for  reasonable  values  of  the  indexing 
parameters,  P(A)  was  generally  quite  low;  so  low  in  many  cases  that  a 
rational  producer  would  not  want  to  use  the  test  plan.  For  this  reason, 
the  posterior  producer's  risk  was  replaced  in  the  decision  criteria  pair 
(the  two  risks)  with  P(A).  For  example,  the  smallest  test  time  T  (and  its 
associated  r*)  was  found  such  that  P(a)  i  .80  and  the  posterior  consumer's 
risk  £  0*.  The  values  selected  for  the  various  indexing  parameters  are 
discussed  next.  For  convenience  here,  the  decision  criteria  (0*,P(a))  are 
considered  indexing  parameters. 

Prior  Distribution 


The  inverted  gamma  family  of  prior  distributions  has  been  selected  to 

develop  the  BRDT.  The  reasons  for  this  choice  are  discussed  in  Section  3*2. 

The  inverted  gamma  family  is  indexed  by  a  shape  parameter,  X,  and  a  scale 
parameter,  of.  In  the  previous  two  study  phases,  twenty-nine  (29)  inverted 
gamma  prior  distributions  were.fitted  on  twenty-nine  (29)  equipments.  In  vir¬ 
tually  al 1  of  these  cases  0  <  X  <  6.  The  values  of  X  selected  for  the  BRDT 

are  then  x  ,  ±/2f  i,  3/2,  2,  5/2,  3,  7/2,  h,  9/2,  5. 

Tne  steps  of  size  0.5  are  thought  to  be  small  enougn  to  provide  enough  flexi¬ 

bility. 

Since  the  mean  of  the  prior  distribution  is  E(9)  **  o/(X-l),  X  >  1,  it  is 
clear  that  for  fixed  X,ar  and  the  prior  mean  of/(X-l)  are  uniquely  related. 
Moreover,  since  the  predicted  MTBF,  0  ,  will  likely  be  assumed  to  be  equal  to 
the  prior  mean,  it  is  thought  that  it^ would  be  more  convenient  for  the  user 
if  the  indexing  was  done  on  the  prior  mean  rather  than  or.  To  make  the  tests 
even  more  convenient  to  use  the  prior  mean  has  been  stated  in  units  of  0_. 

The  values  selected  are 

Prior  mean  =  e(0)  =  0Q,  1.10Q,  1.20Q,  1.39Q,  1.40o,  1.50Q,  1.60Q,  1.70Q, 

1.80o,  1.90o,  20Q. 

The  above  steps  provide  the  flexibility  required  over  the  range  of  likely 
values  of  the  prior  mean.  If  it  turns  out  that  X  £  1,  the  Indexing  is  done 
cn  the  median  of  the  prior  distribution  which  always  exists. 
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Criteria  for  (r*,T) 

The  values  of  the  posterior  consumer's  risk  selected  cure 
P*  =  .05,  .10,  .15,  .20. 

These  were  determined  "by  following  pretty  much  what  is  accepted  statistical 
practice  for  risks  and  the  values  used  in  Mil.  Std.  78IB.  For  P(a)  two 
values  are  used 

P(A)  ■  .80,  .90. 

These  are  reasonable  selections  in  that  they  are  generally  acceptable  to  the 
producer  and  they  help  keep  test  time  T  low. 

Values  of  (Oq^) 


It  turns  out  (as  in  the  Classical  case)  that  if  the  test  time  T  is  stated 
in  units  of  0q,  say  T*  =  T/0q  then  for  fixed  (X,  prior  mean,  p*,P(A))  all 
users  with  the  same  discrimination  ratio  d  =  0^/0^  *3ave  the  same  test, 

say,  (r*,T*) .  The  values  selected  for  d  =  0q/0^  pretty  much  follow  the  lead 

of  Mil.  Std.  78IB  and  common  statistical  practice  with  the  exception  that 
large  d  (e.g.,  3»0)  are  not  required  since  the  prior  mean  always  i  0^.  That 

is,  to  take  these  tests,  it  is  required  that  the  prior  mean  i  0Q.  The  values 
of  d  are  u 

d  =  0Q/01  =  3/2,  2,  5/2. 

Thus,  a  total  of  2400  =  10  (values  of  X)  x  10(values  of  prior  mean) 
x  4  (values  of  p*)  x  2( values  of  P(aJ)  x  3(values  of  discrimination  ratio) 

BRDT  of  the  fixed  time  variety  have  been  provided. 

4.3  USING  THE  TEST  TABLES 

Ordinarily,  to  determine  the  test  time  T  and  acceptance  number  r*,  one 
would  select  a  value  of  X,  a  value  of  the  prior  mean,  a  value  of  P(A) ,  a 
value  of  the  discrimination  ratio  0q/9t»  and  a  value  of  p*.  Using  the  test 
tables  this  would  determine  a  pair  (r*,T*  =  T/0q) .  Two  points  should  be 
noted  explicitly  here.  First,  since  the  tests  are  computer  printouts  r*  =  R; 
second,  T/TO  =  T/0q  (again,  due  to  computer  print  limitations)  and  to  obtain 
real  test  time  the  user  must  multiply  T/TO  by  0^. 

Example.  Suppose  a  user  has  P*^=. 20,  P(A)=.80,  X=3*0,  prior  mean  =  1.39q,  and 

0q=3OO  hrs.,  0^200  hrs.  Then  the  discrimination  ratio  is  3/2.  The  test 

time,  from  Table  1,  is  (T/TO>(0O)  =  -583  (300  hrs.)  «  175  hrs.  and  r*  «  R  =  1. 

Thus,  the  test  is  conducted  for  175  hrs.  and  if  less  than  two  failures  occur 
the  test  is  passed. 
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There  are  three  special  situations  which  may  occur  that  cause  departure 
from  the  "ordinary"  use  of  the  tables.  These  situations  and  how  they  are 
handled  axe  discussed  now. 


Special  Test  Situation  One 


It  may  be,  for  a  given  selection  of  (X,  prior  mean,  P(A),  p*,  discrimina¬ 
tion  ratio)  that  &  priori,  that  is  before  the  test  is  run,  the  P*  risk  is 
satisfied.  That  is,  it  may  be  that 

0i 


P(0 


V  ■/  1 


g(9)d9  £  9*  where  g(0)  represents  the  inverted  gamma 


prior  distribution.  This  is  a  case  in  which,  strictly  speaking,  no  test  is 
required.  However,  we  are  unwilling  to  permit  this  situation  to  occur.  At 
least  some  small  test  time  is  almost  always  a  good  policy.  Thus  if,  for  a 
particular  fixed  combination  of  (X,  prior  mean,  P(A),  9*,  discrimination 
ratio),  a  single  asterisk  *  appears  in  the  test  column,  it  means  special  test 
situation  one  exists.  A  single  asterisk  means  that  to  obtain  a  test  the  user 
is  to:  reduce  9*  until,  for  the  first  time,  a  test  is  obtained.  If  this 
does  not  occur  at  or  before  P°.Q5,  the  user  is  to  reduce  (lower)  the  dis- 

crimination  ratio  by  leaving  9q  alone  and  increasing  9^  in  steps  until,  for 

the  first  time,  a  test  is  obtained.  If  sifter  reaching  9q/9^  «  1.5  and  P*=.05 

no  test  is  obtained,  the  user  is  to  take  T=9q/10  and  r#*=0.  To  repeat,  in 

reducing  the  discrimination  ratio  (to  obtain  a  test)  it  is  required  that  only 
6^  be  changed  (increased). 

Example:  Suppose  0g=5OO,  0^=200,  9*=. 20,  P(A)=.80,  prior  mean=2.09g  and 

X=1 . 5 •  Then  the  discrimination  ratio  is  d=5/2  and  the  test  column  for 
P(A)=.80  and  the  row  prior  mean  =  2.09q  in  Table  1  contains  a  single  asterisk. 

Proceeding  to  P*=.15  a  single  asterisk  remains.  Proceeding  to  p**.10,  we 
find  T/Qq  «  .537  and  r*>=l.  Thus,  the  test  time  is  .537(500)=  269  hrs.  with 
less  than  or  equal  to  one  failure  allowed. 


Special  Test  Situation  Two 

This  test  situation  is  indicated  in  the  test  tables  by  a  double  asterisk 
(**).  The  appearance  of  this  double  asterisk  indicates  the  existence  of  the 
following  situation.  The  prior  distribution  is  so  "bad"  relative  to  the 
values  selected  for  9*,  0^/0^,  and  P(A)  that  no  pair  (r*,T/eQ)(R  and  T/TO  in 

the  tables)  exists.  That  is,  no  pair  (r*,T)  exists  that  will  provide  the 
required  p*  and  P(a).  In  this  situation,  first  check  to  see  if  P(A)  «  .90. 

If  so,  try  P(A)  *  .80  and  if  a  double  asterisk  is  not  present,  use  the  test 
corresponding  to  P(A)  =  .80.  If  double  asterisks  appeax  in  both  P(A)  columns , 
a  fixed  time  BKDT  cannot  be  used.  Either  a  Classical  test  must  be  used  or 
the  special  test  tables,  discussed  elsewhere  in  this  report,  must  be  used. 
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Special  Test  Situation  Three 


This  situation  is  indicated  in  the  test  tables  with  a  triple  asterisk 
(*##).  The  triple  asterisk  indicates  the  following  situation.  In  some  cases 
the  prior  distribution  is  so  "good"  with  respect  to  the  values  of  the  indexing 
parameters  selected  that  for  both  P(A)  =  .80  and  P(A)  =  .90  both  posterior 
consumer's  risks  are  under  (J*at  r*=0  (and  some  T/0q).  In  fact,  T/0q  (t/TO  in 

the  test  tables)  is  a  decreasing  function  of  (increasing)  P(A).  In  such  a 
situation,  naturally,  P(a)  -  .80  is  absurd  since  it  requires  more  test  time 
them  (the  more  desirable)  P(A)  =  .90.  In  this  situation  we  have  gone  ahead 
and  found  the  pair  (r*=0,  T/0q)  such  that  the  posterior  consumer's  risk  equals 
0*  and  then  given  the  P(A)  for  this  test. 

Example:  Suppose  0Q=6O,  01=3O(d=2.O),  3 *=.05,  \=1  and  prior  mean  =  1.80Q. 
Then,  in  Table  1,  for  T/0q=.25O  and  r*=0,  P(A)=.833«  Ledger  T/0^  (larger 

than  .250)  will  (with  r*=0)  result  in  lower  P(A).  Note  that  in  the  P(A)=.90 
column  the  test  given,  in  this  case,  gives  the  exact  P(a)=.90.  However,  in 
the  2.00,,  row,  P(A)*=.927  for  the  test  given  and  any  larger  T/0-  will  result  in 

p(a)  <  V927.  0 

4.4  TREATMENT  OF  CASES  IN  WHICH  REQUIRED  PARAMETER  VALUES  ARE  NOT  TABULATED 
IN  THE  TEST  TABLES 

This  situation  is  expected  to  be  a  rare  situation  in  view  of  the  fact 
that  in  Phase  I  it  was  shown  that  small  departures  (from  the  true  values)  of 
the  prior  mean  and  X  do  not  materially  affect  results.  Perhaps  the  most  fre¬ 
quent  situation  might  be  that  a  test  is  desired  with  a  value  of  the  prior 
mean  <  1.O0Q.  The  answer  in  this  situation  is  simple:  no  BRDT  is  permitted. 

If  it  should  turn  out  that  there  is  such  a  strong  belief  in  a  value  of  X 
and/or  prior  mean  (in  excess  of  1.00^)  not  tabulated  or  special,  permission  has 
been  obtained  from  the  contracting  agency  for  a  BRDT  with  a  combination  of  3*, 
discrimination  ratio  and  P(A)  not  tabulated,  then  a  fixed  time  BRDT  can  be 
developed  for  this  specific  combination.  The  equations  are: 
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where  T  is  reed  test  time  and  T(u)  is  the  gamma  function  of  u.  The  method  of 
finding  the  pair  (i**,T/0q)  in  terms  of  these  two  equations  is  described  below. 
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k.3  TEST  TABULATION  PROCEDURE 


For  each  combination  of  posterior  consumer's  risk  P*( .20, .15, .10, .05), 
discrimination  ratio  (1.5, 2. 0,2. 5),  prior  distribution  shape  parameter 
(l/2,l,3/2,2,5/2,3,7/2,4, 9/2,5),  prior  distribution  mean  (0Q,1.19O,  1.28q, 

1.30O,1.40O,1.50O,1.60O,1.70O,1.80O,1.99O,20O),  and  probability  of  acceptance 

P(a)(.8,.9),  the  procedure  is  as  follows: 

A  test  is  made  to  see  if  the  prior  probability  satisfies  the  p*  risk 
requirement.  If  so,  then  this  test  is  not  tabulated  and  a  special  test 
"situation  one"  is  indicated.  If  the  prior  probability  does  not  satisfy  the 
risk  requirement,  the  test  (r*,T/ 0q)  is  tabulated  as  follows: 

For  each  r,  starting  at  zero,  the  T  which  yields  the  required  P(A)  is 
found. 


Each  (r,T)  combination  isused  to  calculate  a  posterior  consumer's  risk, 
say,  p.  The  first  time  (i.e.;  the  smallest  T)  p  £  p*,  the  test  time  (T)  and 
number  of  failures  (r*)  is  tabulated. 

When  the  $  values  from  one  r  to  the  next  first  begin  to  differ  by  10 
or  less,  a  test  is  made  to  see  if  p  is  within  .01  of  P*.  If  so,  the  T  and 
r*  are  tabulated  at  that  point.  If  (p-p*)  >  .01  the  p*  risk  is  considered 
unreachable  with  this  set  of  conditions  and  special  test  situation  two  is 
indicated. 

The  other  case  considered  is  when  r**0  and  f  s  P*.  In  this  case  the  T 
which  gives  the  desired  p*  is  found  and  the  appropriate  P(A)  is  computed  and 
tabulated.  This  is  special  test  situation  three. 


* 


** 


WWW 


TABLE  1  BAYES  FIXED  TIME  TESTS 

SEE  SECTION  4.3,  SPECIAL  TEST  SITUATION  ONE,  FOR  THIS  AND  ALL 
FOLLOWING  VALUES  OF  PRIOR  MEAN. 

SEE  SECTION  4.3,  SPECIAL  TEST  SITUATION  TWO,  FOR  THIS  AND  ALL 
PRECEDING  VALUES  OF  PRIOR  MEAN. 

SEE  SECTION  4.3,  SPECIAL  TEST  SITUATION  THREE 
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TABLE  1  BAYES  FIXED  TIME  TESTS 
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TABLE  1  BAYES  FIXED  TIME  TESTS 
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TABLE  1  BAYES  FIXED  TIME  TESTS 
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TABLE  1  BAYES  FIXED  TIME  TESTS 
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TABLE  1  BAYES  FIXED  TIME  TESTS 

DISCRIMINATION  RATI0=1.5  LAMBDA=2.5 
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V 

1.6ETHETA  ,Z£RQ 

* 

J 

( 

_ i 

BETA*=.15l  1.30THETA  ZERO 

. . ** _ 

_ _ {»■ 

i  L.40THETA  ZERO 

7  4-035 

❖  ^ 

■  if 

1.50THETA  ZERO 

3  1.895 

1 

j 

1.60THETA  ZERO 

1  0.775 

r4 

1.904 

1 . 70THFT A  ZERO 

0  0.1  5(5 

.  1 

0-504' 

_  _ ***P( A)=0.862  _ ; 

_ I.  80 THETA  ZERO  .. 

* 

BETA*=.10  1 _ 1-40THFTA  7FRO _ 

** 

** 

*  1 • 50THETA  ZERO 

11  6.779 

1.  1 

1.60THETA  ZERO 

5  3.310 

## 

1 .  70THFT A  ZFRO 

2  1 *474 

1  4 

7-469 

1.80THETA  ZERO 

1  0.872 

_  4 

_  2*141 

1-90 THETA  ZERO 

0  0.229 

1 

0.563 

»**P( Al=0.824 

2.00THETA  ZERO 

* 

5 

IbETA*=.05|  1.50THETA  ZERO 

1 • 60THETA  ZERO 

23  15.115 

** 

f 

1 -70 THETA  ZERO 

\7  8-380 

_ 1. 8 0.1  H ETA  ZERO 

_ L.S0THETA--Z.ERO 

4  3*161 

16 

9*313 

. 

. a^.THFT.A,  7 FRO 

3  2.526  , 

L0 

,  .  6*2.03 

ko 


TABLE  1  BAYES  FIXED  TIME  TESTS 


•  DISCRIMINATION  RATIO=1.5  LAMBOA=3.0 


PRIOR  MEAN 

P  ( A  )  =  .8 

P(A)=.9 

R  _ T/T0 

A 

.  T/T0 

r  1 

'| 

RFTA*=.?0 

1 • 10THETA 

ZERO 

** 

— 

1.20THETA 

ZERO 

4  2.245 

S,C 

i 

1 . 30THET  A 

ZERO 

1  0.583 

4 

7.1 .760' 

***P (A)=0.844 

i 

1.40THETA 

ZERO 

BFTA*= . 1 5 

» 

1  .  10THETA 

ZERO 

** 

❖  ❖ 

1 . 20THETA 

ZERO 

_ 18  ...  10.04  2 

1 . 30 THETA 

ZERO _ 

_ 4_  2.43.1. 

1. 40 THETA 

ZERO 

1  0.755  . 

6 

2.914 

1 . 50THET  A 

ZERO 

0  0.146  ' 

1 

0.499 

S**P ( A ) =0 • 867 

1 . 60THETA 

ZERO 

*  _ _ 

—  - 

BETA*=.10j 

J  I.20THETA 

'zero _ 

_  _#_* 

v  ¥ 

1 . 30THETA 

.ZERO  _ 

20  .12.089 

i',c 

i 

1 . 40THETA 

ZERO 

6  3.904 

i 

1 . 50THET  A 

ZERO 

3  2.125 

14 

7.573 

i 

1 . 60  THETA 

ZERO 

1  0.863 

3 

1.599 

1 . 70THETA 

ZERO 

. . 0  0.146 

L 

. 0.565 

***P ( A ) =  0 . 8  8  2 

1 . 80THETA 

ZERO 

-  ...- - 

IbETA*=.05 

Tl  •  30TH.ETA 

ZERO 

3jC  jfc 

1.40THETA 

ZERO 

75 

±6.286 . 

¥  -i" 

1. 50THETA 

ZERO 

13 

9.057 

1 . 60THET  A 

ZERO 

7 

5.201 

! . 1 . 70THETA 

ZERO  .. 

.  4 

3..  18J3 

16 

9.854 

1. 80THETA 

ZERO 

2 

1  .746 

6 

3.745 

1 . 90THET  A 

ZERO 

1 

1.024 

3 

_ 1  ..898 

2. 00THETA 

ZERO 

0 

0.208 

1 

0.665! 

***P( A)=0. 

859 

% 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5  LAMBDA=3.5 


- 

PRIOR  MEAN 

R 

P ( A)=.8 

T/T0 

P  (  A) 
R 

=  .9  1 

T/T0 

BETA*= . 20 

1 1 • 00TH6TA  ZERO 

— . “ 

1 . 10THET A  ZERO 

. 5. 

2.772 

1 

1.20THETA  .ZERO 

.1 

0.694.... 

...  4 

1  m  T  T 

■  -- 

1.30THETA.ZERO 

BETA*=. 15  / 

1 • 00THETA  ZERO 

## 

** 

1  . 10THFTA 7 FRO 

PI 

.  11  .(593 

1 .20THETA_ZERQ 

_ 5 

3.025 

1  •  30THETA  ZERO 

1 

0.752 

..  .5. . 

2-.A40 

j 

1  .40THFTA  7  F  R  fl 

1 

RETA*=. 10  \ 

1. 10.TH.IET A  ZERO 

** 

• . 

•  ■ 

"  -  'i 

...1..20THEIA.  ZERO _ 

. 23 

__  13,979... 

j  . 

1 . 30  T  UETA..ZERQ _ 

_ 6. 

_ 3.9.28. 

1  *40 THE! A  ZERO  . 

2 

1  .4  A3 

9 

4.904 

1 . 50THET A  ZERO 

1 

0.604 

2 

1.066 

***P(  A)  = 

=0.881 

I  - 60THFTA  7FRO 

* 

BFTA#= .05 

I.20THETA  ZERO 

## 

U  L  1  H  ‘  •  fcy  V 

1*30 THETA  ZERO 

25 

16.46.9 

1  t  4W  THP  T  A  7FRH 

i  P 

ft  *477 

1. 50THETA  ZERO 

6 

4.533 

17 

10.203 

1 . 60THETA  ZERO 

3 

2.447 

9 

5.604 

1  .  7C5THFT A  7FRO 

1 

0  TQft4 

3 . . 

1.B57 

L.80THJEIA-ZERO 

_ s_ 

. . 0.20B_ 

_ 1 _ 

0JL.646  . 

i 

***P(A )= 

=0.854 _ _ _ 

1.90THETA  7ER0 

* 

TABLE  1  BAYES  FIXED  TIME  TESTS 


D I  SC  RIM  IMA T I  ON 

RAT  10  =  1 

•5  , 

LA MB  DA  =  4.0 

PRIOR  MEAN 

P  (  A  )  =  .  8 

P( A) =.9 

R 

T/Tft 

R 

T  /  T0_, 

BETA #=.20 

1 . 00THETA 

ZERO 

16 

8.599 

1. 10THETA 

ZERO 

2 

.  1*212 

lit 

6.568 

1.20  THETA 

ZERO 

❖ 

BETA#=  .15 

-1.00THETA 

ZERO 

## 

1 .  10THETA 

ZERO  ... 

9 

5.294 

## 

1 . 20 THETA 

ZERO 

2 

1,322 

9_„ 

4, 503_ 

1 . 30THETA 

ZERO 

0 

0.10  4 

S,C  Sji  5,C 

P (A)=0.900 

i 

1 . 40THETA 

ZERO 

BETA #=.10 

_  1.10THETA 

ZERO 

s'-  s'. 

“ 

1 . 20THFTA 

ZERO 

9 

5,776 

s',  s'. 

1 . 30THETA 

ZERO 

3 

2.101 

12 

6 . 6  0.4 

L.40THETA  ZF  RQ_ 

1 

0*5Q3 

2 

.  1.056 

###P ( A  )  = 

0.884 

1. 50THETA 

ZERO 

V 

BETA#= .05 

1 . 20 THETA 

ZERO 

** 

1 . 30THETA 

ZERO 

14 

9.771 

l.  40JHETA 

ZERO 

6 

4,484 

1.8 

"  

1 . 50THFTA 

ZERO 

3 

2.424 

8 

4.969 

1. 60THETA 

ZERO 

1 

0.973 

3 

1.854 

LjlJMMEXA' 

Z£_RO _ 

.  „ 

*3 


TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5 


LAMBDA=4.5 


L 

PRIOR  MEAN 

R 

P  (  A  )  =  .  8 

T/T0 

P(  A) 
R 

=  .9 

T/T0 

BETA*=.2i 

1.00THETA  ZERO 
1.10THFTA  7FRO 

1 

3.910 

0.542 

** 

■  ':i 

■V. 

1 .224 

_  ( A  1  = 

0.860  _ 

_ _  _| 

1 . 20THET A  ZERO 

¥  a 

|BETA*=.l! 

p 

i 

1 •00THETA  2ERO  ** 

■T.  10 THETA  ZERO  4 

2.457 

j 

1*— 

I.20THETA  ZERO 

L 

_  0..  542. 

Z 

0.947J 

***P(A)= 

0.8IZ _ _ 

l.^flTHFTA  7FRP 

* 

j 

Ibeta«=  .  H 

7tl 

j 

1,00 THETA  ZERO 
1.10THFTA  7FRO 

jLW 

■r"  •  ••  V 

X  *k  .. .  V'  N»  V- 

11.797 

1 . 20THFTA  ZERO 

3 

_  3.346 

17 

9.Z26 

1.30THETA  ZERO 

A. 

.0..8Z1 . 

.  4.. 

.Z.154 

1  .40THFTA  7FRP 

RFT  A#  = .05  ' 

i.lBTHFT/l  7  FRfl 

** 

'  |  , 

j  —  ■ 

1 . 20THETA  ZFRO 

.  24 

JLA.Z9Z  .  .. 

_ 

L.30THETA ZERO 

a 

5.815 

y4 
*Y»  ^ 

1 . 40THFT A  7FRO 

2.259 

1.1 

6.854) 

1 • 50THETA  ZERO 

1 • 60THET A  ZERO 

1 

* 

0.948 

3 

1.822 

TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=I.5  •  L AMBDA=  5.0 


PRIOR  MEAN  P  (  A  )  =  .  8  P ( A ) = . 9 

_ B _ LA10-  R _ T/.T0._ 


BETA*=.20l 

1. 00THETA 

ZERO 

4 

2.310 

1 . 1 0THETA 

ZERO 

* 

.  .  / 

RETA*= . 15 

1.00THETA 

ZERO 

16 

9.359 

** 

1. 10THETA 

ZERO 

2 

1  .307 

I  0 

5.083 

1.20THETA 

ZERO 

V 

BETA*= . 10 

1.00THFTA 

ZERO 

afc# 

f 

1. 10 theta 

ZERO 

11 

7.042 

....  . .  1 

1 . 20THFTA 

.ZERO 

_ 3 

2.089 

9 

4.958, 

1 . 30THFTA 

ZERO 

0 

0.125 

1 

0.531. 

***P ( A) =0 

.88  8 

1. 40T.HETA 

ZERO 

V 

RETA*= .05 

L  1.10THETA 

.ZERO  ... 

5}C# 

/ 

1. 20THETA 

ZERO 

14 

9.810 

i 

1 • 30THETA 

ZERO 

5 

3.753 

18 

1 1*1  5j6 

1.. 40  THETA. 

IE  RQ  . 

2. 

1  .657 

3 

3.077 

1 . 50THETA 

ZERO  a: 

V 

TABLE  1  BAYES  FIXED  TIME  TESTS 


BETA* 


1 BETA*= 


BETA* 


BETA*= 


DISCRIMINATION  RATIO=2.0 


LA  MR  DA=  PI .  5 


PRIOR  MEAN 


P  (  A  )  =  .  8 

B UHL 


P( A) =.9 

B_T/T0. 


0 

1  •  00THETA 

1 . 10THETA 

ZERO 

ZERO 

2  0.658 

1  0.367 

** 

***P( A)»0.826 _ 

1. 20THETA 

ZERO 

_ _0_.  0.137 _ 

***P (A)=0.816 

1. 30THETA 

ZERO 

0  0.113 

4 

0.900 

***P( A)=0.850 

y 

1.40 THETA 

ZERO 

0 .  0.094 

X 

0,280 

i 

***P ( A) =0.879 

1 . 50THETA 

ZERO  . 

* 

5~  L 

1 . 00THETA 

ZERO 

** 

'  "  1 

1  1.10 THETA 

ZERO 

9  2.850 

1 

1 . 20THETA 

ZERO 

. . 2 _ 0.  *7.9  0  ___ 

** 

1. 30 THETA. 

ZERO 

1  0.503 

1 . 40THETA 

ZERO 

1  0.438  . 

*  * 

***P ( A ) =0 . 837 

1 . 50THETA 

ZERO 

0  0.176 

***P (A ) =0.812 

1.60THETA 

ZERO 

0  0.156 

.3  . 

.0.842 

***P ( A ) =0.836 

1 . 70THFTA 

ZERO 

0  0.133 

1 

0.340 

t  ' " 

***P ( A ) =0.863 

1 . 80THETA 

ZERO 

0  0.109 

1 

0. 3.4)0 

 . .  ... 

***P ( A ) =0 . 888 

t 

1 • 90THETA 

ZERO 

1 

0  !  1/20THETA  ZERO  ' 

| 

,  _I  XtMXHJLLA. 

ZERO 

_ 11 _ 4_,J86 _ 

** 

1 

1 . 40THETA 

ZERO 

4  1.691 

1 

1. 50THETA 

ZERO 

2  0..987 

\ 

1.60THETA 

ZERO 

2  hhss*1?! 

** 

!  1 . 70THET  A 

ZERO 

i  0*63. a 

!  .  1 .80THETA 

ZERO. 

1  0.563 

**?P  I A.)  =0.837 

...  1  -  90THETA 

ZERO 

1  0.523 

8 

2.586 

***P  ( A  )  =t?  .  857 

2 . 00THETA 

ZERO 

0  0.219 

4 

1.385 

***£iAl=0J822 

5  1 . 50THETA 

ZERO 

** 

1 . 60THETA 

ZERO 

15  6.805 

1 . 70THETA 

ZFRO 

7  3.463 

_ L*.80TH£TA 

ZERO 

_ .  5  2,672 

1.90 THETA 

ZERO 

3.  1.771 

** 

2 . 00THETA 

ZERO 

2  l.qi6 

k6 


TABLE  1  BAYES  FIXED  TIME  TESTS 


BETA*= 


BETA*= 


,BETA*= 


jBETA*= 


DISCRIMINATION  RAT  10  =  2.0 


LAMBDA= 1.0 


PRIOR  MEAN  P ( A ) = . 8  P(A)=.9 

_ B _  T7L0 _ B _ T / TP) 


2Pii 

*1  *  00THETA 

ZERO 

0  0.109 

( A 1 =0*884 

1 

0.320 

_  X.  10THETA 

ZFRO 

*  .  _ _ 

— 

- . 

15] 

1  *  00THETA 

ZERO 

1  0.561 

< 

1 . 10THFTA 

ZERO 

0  0.188 

3 

0.979 

***P  (A.)  =0.803 

1.20 THETA 

ZERO 

0  0.117 

_ ] _ 

_ 385 

***P(A) =0.878 

1.30THETA 

ZERO 

* 

- 

1 

,10 

1  1.00THETA 

ZERO 

6  2,682 

V 

1 .10THFTA 

ZERO 

. . 3  1.539 

1. 20  THETA 

.ZERO 

_ _ _ X _ .0  *.6.73. 

1 1 

3.930 

1 . 30THETA 

ZERO  . 

_ 1  0.547 

_ L.:54l! 

A  1=0.857  . 

j 

1 . 40THETA 

ZERO 

0  0.180 

1 

0.449 

( A ) =0.844 

L.50THEJA 

ZERO 

0 

0.109 

***P(A1=.0.905 

1 . 62L.T  H  E  T  A 

_  ¥ 

*1 

05  j 

1 . 00THETA 

ZERO 

1  *  1 0THFTA 

7FRO 

18  8.625 

** 

1 .20THETA 

.ZERO 

7  .  .  ...  3.730 

. . 

1 . 30THETA 

ZERO  . 

_ 4..  2.3  73 

** 

..  . 

1 . 40ITHFT A 

ZFRn 

2  -  ] .386 

1. 50THETA 

ZERO 

?  1 .3-66 

9 

4.016 

1.60THETA 

ZERO 

1  0.897 

4 

1.896 

1 . 7P)  T  HFT  A 

-ZERO 

1  0.656 

7 

1.0.21 

***P( A)=0.872 

1.80 THETA 

ZERQ-_ 

. 0  0.25  0 

. -  1 _ 

0.577 

*#*P ( A  1  =  0 .833 

1. 90THETA 

ZERO 

0  0.188 

1 

0-^717“ 

***p< A)=0.875 

4 

2 . 00THFTA 

ZFRO 

0 

0.X0O 

*R.(A)  =13.  .92.7, 


TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 


L AMBDA= 1.5 


PRIOR  MEAN  P ( A ) = . 8  P ( A ) - . 9 

R  _ B. _ T  /  T  0_. 


BETA*=.20 

1 . 50THETA 
1. 60THETA 
L,7f1THETA 

ZERO 

ZERO 

ZERO 

13 

5. 

4.520 

1  «  88.5  . 

1. 80THETA 

ZERO 

2 

0.852 

1 . 90THETA 

ZERO 

1 

0.510 

,9 

2.660* 

2.00THETA 

ZERO 

1 

0.391 

3 

0.912' 

***P(A)=0. 

867 

BETA*= .15  | 

** 

.  .  i 

1 

1 . 80THETA 

1 • 90THETA 
.2. 00THE T A 

ZERO 

ZERO 

ZEBD 

12 

5 

3 

4.699 

2.106 

1  .3j5i> 

sjcsjc 

** 

. . . . 1 

! 

7 

BETA*= .10 

1 . 90THETA 
.2.^00IHETA 

ZERO 

ZERO 

vV 

'1' 

L5  _ 

 6.5,12 

— 

IbETA*=.05I  2.00THEIA.  ZERO  **  ** 


48 


TABLE  1  BATES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 


LA  MB  DA  =  2. 0 


PRIOR  MEAN 


Jss; 


P  (  A  )  =  .  8 
R  T /Z£L 


P  (  A  )  =  .  9 
JR _ I/T0 


0 

1 .00THETA  zero 

1  - 10THFTA  7 FRO 

1  5 

' 

5.523 

*# 

1  .  20THFT A  7  FRD 

3 

.  1  «.24iL 

**  ,  

1  +  Ifl  THFT  A  7  F  Rfl 

X 

fl-445 

A 

1  -Q00 

( A ) =  0 

f 

1 • 40THETA  ZERO 

0 

0.098 

i 

0.341 

***P( A)=0 

.874 

1.S0THFTA  7jLRO 

* 

I 


lBETA«=.I5 


BETA*=. 10 


5  f  1.1 0THFTA 

7pft  n 

..   ** 

** 

” 

~  1.20THEIA- 

ZERO 

-IT... 

6.824  . 

** 

1.30THETA 

ZERO 

- . 4 

1.777  

|  W40THFTA 

-ZERO. 

? 

 1 -004 

1  7 

4  -  1  ft  4 

1.50THETA 

 1 .60THFTA 

ZERO 

ZERO 

J 

***P ( A) a 
* 

0.438 

0.870 

■ 

3 

1.069 

•  0|  1.20THFTA 

ZERO 

** 

a** 

_ L.3J3THEIA 

ZE.RO. 

20 

8L.695 

a£a£ 

L..40JHJEIA. 

..ZERO  , . 

7 

3.301 

itS 

_ L*H0.  TJHEIA— ZERO. 


_ 0_ 


JBU14JL. 


-0..A3.8 


BETA*=.05 


i  lt90THET|  Z£RO  ^ 

*  'V  ,  .  '  ./X  , 

i# 

SW;  dKVVw^'  i-’  '*•  ■ 

5  1.40THFTA  ZERO  r  _** 

1.50THETA  ZERO  18 

1.60THETA  ZERO  9 

1 . 70THFTA  7 FRO . 5  

9.031 

4.836 

•  ••• 

2.884 

** 

’ 

Sr  

1jl&0TKJET.A.  ZERO  . ......  .3 

 1.872 

17  

...  7.688 

1 . 90THFT A  ZERO  2 

...  1.362 

7 

3.258 

2.00THFTA  ZERO_ 1 

0^JEL0  6 

k 

1..920 

TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 

LAMBDA=2. 5 

PRIOR  MEAN 

P  (  A  )  =  .  8 

P( A) =.9 

1 

R 

T/T0 

R 

T/T0  1 

-j  .  - 

BETA*=.20 

j  - 

K.00THETA  ZERO 

3 

1.263 

■  1 

i 

1.10THFT A  ZERO 

1 

. 0.406 

3 

0.948 

**»p( A)=0. 

862  _ 

1  • 20THETA  ZERO 

❖ 

BETA*= . 15 

1 . 00THETA  ZERO 

18 

7.391 

A. 

f 

1..10THFTA  ZERO 

3 

1.389  . 

** 

! 

1.20THETA  ZERO 

1  . 

0.581 

4 

1.428 

1 . 30THETA  ZERO 

BETA*=.1< 

1.00THETA  ZERO 

** 

1 . 10THETA  ZERO 

16 

7.227  .... 

** 

1*20  TH£_T  A  R.Q _ 

5 

_  2.482 

** 

1 

. . . —  .  j 

1.30THETA  ZERO _ 

2 

1  *121 

9 

3.613 

1.40THETA  ZERO 

] 

0.469 

? 

0  »  8  1 1 

{ A ) =0. 

880 

1 . 50THETA  ZERO 

RETA*=.05 

1.1 0THFT  A  7FR0 

## 

** 

1 . 20THET A  ZERO 

23 

.  11.336 _ 

** 

L,30  THETA  .ZERO  _ 

10 

5.342 

** 

1.40THFTA  ZERO 

5 

2.896 

* 

1 • 50THETA  ZERO 

3 

1.895 

10 

4.652 

I . 60THETA  ZERO 

1 

0.775 

4 

1.904 

1 . 70THETA  ZERO 

0 

0.219 

1 

0,504 

»**P( A)=0. 

814 

1.80THETA  ZERO 

50 


TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2 


•0 


L AMBD A=  3 . 0 


1 

L 

PRIOR  MEAN 

P  (  A  )  =  .  8 

R  T/T0 

P( 

R 

A  )  =  .  9 

J/TSL 

1 

BETA*=.20 

1  . . 

tt.  00 THETA  ZERO 

0  0.141 

2 

0.655 

_ 

,1 

***P( A)=0.R1  6 

_ 

I .  I0THETA  Z.ERQ 

* 

BET  A*= .15 

1. 00THETA  ZERO 

3  1.417 

1. 10THETA  ZERO 

0  0.164 

2 

0.720 

»*«P(A)=0.806  _  . 

1*20 THETA  ZERO 

_ * _ 

BETA*=.10 

1.00 THETA  ZERO 

13  6*037 

1  _ 

t 

1-1 0THFT  A  ZERO 

15  . 

5.965 

1 . 20THFTA  Z.ERQ 

±  .0.^647 

3 

_ ±.199. 

— 

±  •30THETA__ZERO 

_ $  _ 

i  BET  A*---.  0  5 

1.00 THETA  ZERO  ** 

• 

[ 

I.10THFTA  ZERO 

18  9.203 

** 

L.  20  TKEIA -Z-ERQ. 

7  3.900 

_  ** _ _ 

U 30 THETA  ^ZERIL 

_ _ 3  _ L.,842 

1.1 _ 

_ 5-  109 

1.40THFTA  7FRQ 

. .  .  1   0.755 

4 

1-896 

1 • 50THETA  ZERO 

0  0.156 

1 

0.499 

**#P(A)=0.859 

1  -A0THF1A  7ERO 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 


L AMB  DA  =  3 . 5 


PRIOR  MEAN 


P  (  A  )  =  .  8 
£ T/T0 


P( A) =.9 

£ T/T0 


BETA*=.20  }  1 . 00THETA  ZERO  * 


'B  ET  A#  =  .  1  5  p* 

!.  7U 

1 • 00THETA 

ZERO 

1 

***P ( A) =0 

0.438 

.845 

3 

1.089 

.  ■  1 

1. 10TKETA 

ZERO 

_ * _ 

.  i 

1  BETA*= . 10 } 

1 • 00THET  A 

1  .  1  0THFTA 

ZERO 

7FRO 

4 

i 

2.022 

0.636 

3 

1.197 

1 . 20THETA 

ZERO 

* 

BETA*=.05j 

1.00THETA 

1 . 10THETA 

ZERO 

ZERO 

22 

7 

11.141 
3.877 . 

** 

## 

1 .20THETA. 

ZERO 

3  

_ 1,225 

9 

4.202 

i.  30  THE  LA 

ZERO 

1 

0.752 

2 

0.924 

_1_.  40 THETA 

ZERO 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RAT  1 0  =  2  .  PI 


|_AMBDA  =  4.0 


PRIOR  MEAN  P ( A ) = . 8  P(A)=.9 

u - -  R - IZJ0 - = - B_ I/T0  , 


BETA £= . 20 

j  1  •  00THETA* 

ZERO 

* 

BETA$= .  15 

;  1 . 00THETA 

ZERO 

* 

* 

BETA*=.10l 

1.00THETA 

ZERO 

2 

1.102 

6 

2.438 

1 

_  1  .  1 0THFTA 

ZERO 

BETA*=.05 

t. 

i 

1 . 00THETA 

ZERO 

ii 

5.893 

** 

1 - 1 0THFTA 

7  F  Rn 

4 

2-854 

L2 

1 . 20THETA 

ZERO 

0.730 

_  3 

1.391 

1 

1 • 30THET  A 

ZERO 

* 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=4. 5 

I  I 


PRIOR  MEAN  P { A ) = . 8  P ( A ) = . 9 


Is _ 

R 

T/m 

R_ T/Tfl 

BETA*=.20 

|  JL.  00  THETA 

ZERO 

* 

:  ■  •••• 

'Tr''  :*  i 

BETA*= .15 

...1.00  THETA 

ZERO 

* 

-  .  .  4 

RETA*=.10 

1  1 . 00THETA 

ZERO 

0 

0.172 

2  >  0 *7891 

f  - 

***p(A>=0 

.806 

i 

1. 10THETA 

ZERO. 

* 

j 

BETA*=.05 

1.00 THETA 

ZERO 

6 

3  .348 

19  8 .6761 

! 

1. 10THETA 

ZERO 

2 

1.262 

5  2.318 

i — , 

)  .  2.0 THETA 

-ZERO 

* 

TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  L AMBDA=  5 • 0 

_ _  I  , 


..PRIOR  MEAN 


P  (  A  )  =  .  8 

T/T0 


P( A) =.9 

- HIM 


BETA*=.20  1.00THTTA  ZERO  -  * 


'fiETA*=.l5  1.00THETA  ZERO  * 

BETA*=.10j  1 . 00THETA  ZERO  *  ..  1 

BETA#=.05/  1 . 00THETA  ZERO  4  2.311  12  5.605 

- ±  1  .  10THETA  ZERO _ 0 _ 0.1.88 _ ] _ £L .4.4.9. 

...  . J&*21A±s&  ..ai2—  _ 

1 . 20THETA  ZERO- _ * _ _ _ _ _ _ J 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


BETA* 


BETA* 


BETA* 


BETA* 


DISCRIMINATION  RATIO=2.5 


LAMBDA=0.5 


PRIOR  MEAN 


P (A)=.8 
R  T/-T0 


P  (  A  )  =  .  9 
R  T/.Tfl 


=  .20 


1.00THETA  ZERO 


0 


0.100 


0.859 


=  .15 


=  .10 


1 . 10THETA 

ZERO 

0  0.078 

1 

0.220 

***P ( A ) =0 . 873 

. 

U^ATHFTA 

7  FRfl 

.  

1 . 00THETA 

ZERO 

2  0.659 

** 

1 . 10THFTA 

ZERO 

1_ 0.356 

***P (A) =0 .831 

1 . 20THETA 

ZERO 

0  0.141 

A 

***P ( A ) =0 .81  7 

1 . 30THFTA 

ZERO 

0  0.119 

3 

0.684 

**#P ( A) =0.845 

_L.  40LHETA 

ZERO 

0  0.097 

1 

0. 780 

*  *  *  P  (  A  )  =  0 . 8  7  6 

1 . 50THETA 

ZERO 

■J, 

'i- 

1 . 00THETA 

ZERO 

.  1. 10THETA 

ZERO 

5  1.633 

1 .20THETA 

.ZERO 

_ 2  0.790 

#  # _ 

1. 30THETA 

ZERO 

1  0.503 

** 

.  1 . 40THFTA 

Z.ERCL 

1  0,46? 

fir  v 

***P ( A ) =0.828 

1 . 50THETA 

ZERO 

1  0.425 

8 

2.044 

_***P  LA)  =£L.£52 

1 . 60THETA 

ZERO 

0  0.175’ 

4 

1.108 

***P ( A ) =0.822 

_ L.  70  TELE. IA 

Z£RQ__ 

0.  0^156 _ 

? 

***P ( A ) =0 . 844 

1 . 80THETA 

ZERO 

0  0.131 

i 

0.360 

***P { A ) =0.870 

1 . 90THETA 

ZERO 

0 

0.J.06 

***E±A1 

=  0ji900 

.^?.H0j:HETA 

Z£RQ 

* 

=  .05 


1 . 20THETA  ZERO 
1.30THFTA  ZERO 
JUMXHEIA  ZERO. 
1 . 50THETA  ZERO 
1 . 60THETA  ZERO 
JL.  7J2TMEXA  _i£RCL 
1 . 80THETA  ZERO 
1.90THETA  ZERO 
2. 00THET A  ZERO. 


12 

6. 


4 

2 

2 


4,447 

3jC 

2.466 

1.813 

## 

1.053 

1  J&5I3,  . 

0.697 

jj/  O/ 

0  .'6 

10 

0  .fcjstli 

_ J _ 

3.225 
.2 . 387 
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TABLE  1  BAXES  FIXED  TIME  TESTS 


^CRIMINATION  RATIO=2.5 


LAMBDA=1.0 


PRIOR  MEAN 

P  (  A  )  =  .  8 

P  (  A )  =  .  9 

R  T/.T.0 

— e 

T/..L0- 

BETA#=f20 

p 1.00THETA 

ZERO... 

.  * 

BETA*=. 15 

1.00 THETA 

ZERO 

* 

L 

• 

BETA*= .10 

1 • 00THETA 

7  C  O  rp  * 

V-  1  0.561 

7 

2.078 

1 

1. 10THETA 

ZERO 

0  0.16? 

? 

0.660 

***P(A>  =0.8.24 

_ 20THETA 

ZERO 

❖ 

1 

BETA*=.05 

1 • 00THETA 

ZERO 

5  2.253 

I 

1  .  1 0THFTA 

ZERO 

3  T .539 

## 

_ 1 . 20THET  A 

ZERO 

2  ..  1,171 

9 

3.212 

1, 30THEf A 

ZERO 

1  0,729 

4 

1.541 

1.40THETA 

ZERO 

0  0.225 

? 

 ....  0.841 

***P(A)=0.812 

1. 50THETA 

ZERO 

0  0.162 

1 

0.480 

***p( A)=0.865 

1 . 60THETA 

ZERO 

* 

TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5 


LAMBDA= 1 . 5 


PRIOR  MEAN 


w 


P ( A )  =  .8 

r  i/m. 


P  (  A )  =  .  9 
B_T/T0 


BETA*=.20 


BETA*=. 15 


.1 

1 . 20THETA 

ZERO 

** 

1. 30THETA 

1 . 40THETA 

ZERO 

ZERO 

13 

.3  *673_ ... 
0.957 

_  ## _ 

. . 3  

** 

1. 50THETA 

ZERO 

1 

0.402 

1 

1.60THETA 

ZERO 

1 

0.313 

3 

0.730 

***P ( A ) ~  0 . 

867 

1.70 TH£TA_ 

ZERO 

0 

.0.078 

JL„ 

_ 0jl2.7.0 

***P ( A ) =0. 

876 _ 

1.80THETA 

^ZERQ 

* 

1 .40THFTA 

7  FRO 

** 

1 

..   --  | 

1 • 50THET  A 

ZERO 

6 

1.984 

1.60THETA 

ZERO 

3 

1.093 

** 

1  *  70THFTA 

7  FRO 

1 

0.456 

11 

7.92? 

1.80THETA  ZERO 

1 

£L«369 

4 

J.  ,10.0 

_ ***P(A)=0. 

83.8  . 

1.90 THETA 

ZERO 

0 

0.112 

1 

0.302 

s**P(A)=0. 

845 

' 

2.00THFTA 

7FRO 

* 

J 

1  BETA*=  .101 

1 

1  •  50THETA  ZERO 

1. 60THETA  ZERO 

1  .70 THETA  7. FRO 

** 

15 

6 

5.209 

2.248 

** 

** 

**  ...... 

f 

_ 1.80THETA  ZERO  _ 

._  3 

1.230 

f 

JL.90THETA  ZERO _ _ 

2 

0.899 

_ _ 

13 

3.872 

f 

2. 00THFTA  7FRO 

1 

0.537 

7 

2.186 

BETA*= .05 

1 . 70THFTA  7 FRO".'  " 

** 

-  - 

1 _ 1. 80THETA  ZERO  . 

21 

8.184 

L.  90  THETA  Z£RQ 

11 

4^550 

2.00THFTA  7FRO 

7 

—,3.07.3. 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5 


L A  MBOA  =  2 . 0 


PRIOR  MEAN 

P  (  A  )  = 

.8 

P(  A) 

=  .9 

R 

T/T0 

R 

T/T0 

BETA#= . 20 

1 

1 . 00THETA 

ZERO 

2 

0.637 

## 

# 

* 

***p (A)=0.833 

; 

i5»0theta 

ZERO 

0 

0,100 

1 

0,268 

i 

| 

***P(A) =0.840 

.  -J 

1 

l 

 1 . 20THET  A 

ZERO 

* 

1 

BETA #=.15 

1 

1 . 00THETA 

ZERO 

7 

2.358 

1.10THETA 

ZERO 

2 

0.789 

1 • 20 THETA 

ZERO  „ 

1 

0 ,350 _ 

3 

0.855 

***P (A ) =0,870 

_ | 

__  1 .30 THETA 

ZERO  . 

* 

i 

BETA*= . 10 

1. 00THETA 

ZERO 

** 

I 

1 . 10THFTA 

7FRn 

9 

3.325 

1. 20THETA 

ZERO 

_ _  3. _ 

1.248  .. 

1.30THETA 

ZERO 

1 . 

0.523 

6 

1 , 9.00 

1 . 40. THETA 

7FRO 

.  0  .  . 

0,156 

2 

0.660 

A) =0.809 

i 

1. 50THETA 

ZERO 

❖ 

BETA #=.05 

|  1a10THFTA 

ZERO 

1.20THETA 

ZERO 

...  __  18 _ 

7,225.. 

1 . 30THFTA 

ZERO 

7 

3,0.66 

•X,  ,u 

1. 40 THETA  ZERO 

4  . 

1.914 

16 

5.619 

1 . 50THETA 

ZERO 

2 

1.075 

9 

3.334 

1. 60THETA 

ZERO 

1 

0.645 

4 

1.536 

1  .  70THFT A 

ZEREL.  - 

.  .  0. 

0.200  . 

.2 . 

0.B.02 

1 

***P(A)=0.801 

1 . 80THETA 

ZERO 

_  J0.  . 

.  0,100 

###P( A) 

=0.900 

1 . 90THFTA 

ZERO 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA  =  2 . 5 


\ 

PRIOR  MEAN 

P  (  A  )  =  .  8 

R  T/T0 

P(  A) 
R 

=  .9 
T/T0 

BETA*=.20 

1.00THETA  ZERO 

__  ,  *  „ 

— -  "T 

BET  A*= .15 

L_ 

1 . 00THETA  ZERO 

0  0.125 

(AU0.819  . . 

2 

0.579 

* 

1.10  THE  TA„_ZERQ 

1.00THETA  ZERO 
1.10THETA  ZERO 

.  » 

1* 

BETA*=. 10 

3  1.262 

1 . 0.533 

*14- 

3 

4.391 

0.968 

|  ' 

1#20.THE.T.A  ZERO 

B  E  T  A#  =  .05 

1 . 00THETA  ZERO 

_ _ _ _ 

15  6.159 

1.10THFTA  ZERO 

6 

2.722 

1 . 29i THETA  ZERO 

3 

1.516 

10 _ 

3.722 

1 . 30_ItLEIA._2.ERQ _ 

_ 1  _ 

_ _ 0-J.630 _ 

.  .  3  ... 

1.L4.5 

1 . 40THETA  ZERO _ 

0 

0.112 

1 

0.41  5 

***P { A ) =0 . 878 

_  1 . 50THET A  ZERO  * 
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TABLE  1  BATES  FIXED  TIME  TESTS 


Y -  — - — - 

I  DISCRIMINATION  RATIO=2.5  LAMBDA=3.0‘ 


PRIOR  MEAN  P ( A )  =  . 8  P(A)=.9 

|V _ __  _ B _ T/Tfl _ B _ T/T0 


BETA*=. 20 j 

1.00THETA 

ZERO 

❖ 

.  .... 

,  BETA*=.'l5? 

1  i 

1.00THETA 

ZERO 

* 

BETA*= . 10 

1 . 00THETA 

ZERO 

0  0.125 

**»P(A)=0.834 

1 

0.332 

I  ' 

1 . 1 0THETA 

ZERO 

BETA*=.05 

1.00 THETA 

I  .  I0THFTA 

ZERO 

ZERO 

4  1.870 

2  1.067 

17 

5 

6.172 
_ LLBJ12.. 

f - 

! 

1 . 20THETA 

ZERO..; 

_ 0 _  0.125 

.......  1  _. 

...  0...  3  99. 

r 

( A ) =0 . 859 

L 

.JL.MTHE.TA 

JLEBXL. 

* 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMRDA=3.5 

PRIOR  MEAN  P ( A ) = . 8  P(A)=.9 

R  T/Tfl  R  T/T0 

RETA*=. 20  | 1 .00THETA  ZERO  * 

BETA*= .  15  j  1 . 00THETA  ZERO  ** 

RETA*=.10  1 . 00THET A  ZERO  * 

BETA*=.05  1 . 00THETA  ZERO  2  1.045  5 

1 .10THETA  ZERO * 


I 


1.878 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


DISCRIMINATION  RATION. 5  LA  MB  DA  =  4.0 


PRIOR  MEAN  P(A)=.B  P(A)=.9 

- R — x/ m  b  izia 


R  E  T  A  * = 

.  20 

|  1 . 00THETA 

ZERO 

BETA*= 

.  15 

1 . 00  THETA 

ZERO 

* 

B  E  T  A  *  = 

1 

.10 

1 . 00THETA 

ZERO 

❖ 

B  E  T  A  *  = 

.05 

1 . 00  THETA 

ZERO 

0  0.100  1  0.379 

***P(A)=0.877  ....  ...  ....  _  . 

1. 10THETA 

ZERO 

jjc 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


BETA*= 

BETA*= 

BETA*= 

BETA*= 


DISCRIMINATION  RATIO=2.5  L A  MB  DA  =  4 . 5 

PRIOR  MEAN  P ( A ) = . 8 

- B_ I Zli 


20 

1.00THETA 

ZERO 

A 

V 

15  if 

1.00THETA 

ZERO 

❖ 

10 

1 

1. 00THETA 

ZERO 

❖ 

05 

1 ♦ 00THETA 

ZERO 

* 

P( A) =.9 
.R—   --T/T0 
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TABLE  1  BAYES  FIXED  TIME  TESTS 


BETA*= 

BETA*= 

BETA* 

BETA* 


DISCRIMINATION  RATIO=2.5 


PRIOR  MEAN 


.5 

L AMB  DA  =  5 . 0 

P  (  A  )  =  .  8 

E  .  T/T.0. 

.  R 

1 

20  . 

1.00 THETA 

ZERO 

❖ 

15  1 

1 . 00THETA 

ZERO 

* 

.10 

1 • 00THET  A 

ZERO 

❖ 

,05 

1 . 00THETA 

ZERO 

* 

P  (  A  )  =  .  9 

T/  TP! 
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5.0  BAYES/ CIASSICAL  TESTS:  DEVELOPMENT, 

DESCRIPTION  AND  USE 

5.1  INTRODUCTION:  THE  AGREEMENT  PROBLEM 

There  is  overwhelming  evidence  that  the  central  problem  in  applying  the 
BRDT  is  the  failure  of  the  producer  and  consumer  to  agree  on  a  suitable  prior 
distribution.  For  example,  in  a  survey  conducted  during  the  Phase  II  study 
this  "agreement"  problem  was  noted  by  many  respondents.  Here,  we  will 
address  the  most  commonly  occurring  "lack  of  agreement"  situation:  the  pro¬ 
ducer  has  fitted  a  prior  distribution  and  either  because  of  the  "quality"  or 
paucity  of  the  data  the  consumer  is  unwilling  to  accept  the  use  of  that  prior 
distribution.  The  rarely  occurring  situation  in  which  the  producer  and  con¬ 
sumer  each  have  different  prior  distributions  in  mind  is  not  considered  here 
for  obvious  reasons.  One  of  the  obvious  reasons  is  that  the  equipment/ syst an 
under  discussion  is  manufactured  by  the  producer  and  generally  he  will  be 
the  only  one  in  a  position  to  determine  the  prior  distribution. 

A  question  arises  in  such  a  situation,  as  outlined  above:  must  the 
producer  and  consumer  resort  to  Classical  test  methods,  e.g..  Mil.  Std.  78IB? 
The  answer,  we  have  determined,  is  'no*.  Before  giving  the  selected  solution 
to  this  problem  we  review,  very  briefly.  Classical  fixed  time  test  procedures. 
Tbe  set  of  four  parameters  (0o,a,0i, 0),  which  are  respectively, the  specified 
MTBF,  the  producer's  risk,  the  minimum  acceptable  MTBF,  and  the  consumer's 
ri sk, uniquely  determine  the  test.  In  various  applications  one  may  find  the 
consumer  specifying  all  four  numbers  or  the  producer  specifying  all  four 
numbers  or  the  consumer  specifying  (0Q,ar).  Speaking  statistically,  it  is 
this  latter  situation  that  seems  most  fair.  That  is,  the  consumer  "gets 
to  choose"  only  (©i,0).  In  statistical  terms,  in  specifying  (0-^,0)  the  con¬ 
sumer  is  telling  the  producer  that  as  a  result  of  passing  the  test  (r*,T)  the 
lower  confidence  limit  on  the  true  (but  unknown)  0  shall  be  at  least  0-^  with 

at  least  1-0  confidence.  The  producer  is  now  faced  with  a  problem  and, 
fortunately,  a  solution.  The  producer  knows  there  cure  many  pairs  (r*,T) 
which  will  satisfy  the  consumer's  requirement;  this  is  the  problem.  However, 
the  producer  also  knows  what  0  his  "process"  can  deliver.  That  is,  what 
value  he  can  produce.  He  can  select  this  value,  say  0q,  an  accompanying 
small  risk  of  failing  the  test  at  0q,  say  ot,  and  the  test  is  determined 
uniquely. 

Now,  the  solution  to  the  agreement  problem,  called  Bayes/Classical 
(hereafter,  B/c),  tests  is  simply  that  the  consumer  select  values  he  desires 
for  0jl  and  0  in  the  usual  Classical  sense  and  the  producer,  using  his  prior 
distribution,  selects  a  value  of  P(A)  which  is  suitable  to  him  and  a  pair 
(r*,T)  is  uwiquely  determined.  Thus,  the  consumer  gets  the  protection  he 
requires  in  the  Classical  sense  and  the  producer  gets  the  P(A)  he  desires. 

5.2  THE  INDEXING  PARAMETERS  FOR  THE  B/C  TESTS 

The  prior  inverted  gamma  distribution  is  required  so  a,\  are  needed. 
However,  we  will  again  index  on  the  prior  mean  (prior  median  when  \  s  l) 
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instead  of  or.  The  Classical  3  and  0^  are  required  also.  Actually,  for  a 
particular  test  instance,  it  would  not  "be  necessary  to  specify  a  value  of  0O 
since  neither  P(A)  nor  ( ©i, P)  require  it.  However,  for  simplicity  and  ease 
of  indexing  the  test  plans,  it  again  turns  out  that  all  users  with  the  same 
discrimination  ratio  (d=0Q/0^)  and  identical  values  for  the  other  parameters 
will  have  the  same  test.  So,  in  keeping  with  Mil.  Std.  78IB, test  time  T  will 
he  stated  in  units  of  0q.  Thus,  the  test  plan  T/TO  must  he  multiplied  hy  0q. 

Because  these  B/C  tests  differ  in  application  from  the  fixed  time  BRDT  pre¬ 
viously  discussed,  the  ranges  of  the  values  of  the  indexing  parameters  require 
discussion  again. 

i)  the  values  of  3  provided  are  the  same  as  in  the  BRDT,  i.e.,  .05, *10, 
.15, .20. 

ii)  the  values  of  the  discrimination  ratio  d  =  0q/9^  are  the  same  as  in 

the  BRDT,  i.e.,  3/2,2, 5/2  except  d=3  has  heen  added.  The  value  d=3 
was  not  required  in  the  BRDT  because  a  "single  asterisk"  (special 
test  situation  one)  occurred  so  frequently  at  d=3» 

iii)  the  values  of  X  provided  remain  the  scene  as  in  the  BRDT: 

1/2, 1, 3/2, 2, 5/2, 3 ,7/2, 4, 9/2, 5 . 

iv)  the  case  of  the  largest  difference  is  in  the  values  of  the 
prior  mean  tabulated.  For  the  BRDT  the  graduation  was 
0o(.1)20q  because  special  test  situations  occurred  for 

other  values  and  thus  tests  were  not  required.  However, 
for  the  B/C  tests  additional  (higher)  values  had  to  be 
provided  to  have  useful  tests.  Hence,  the  prior  mean 
is  tabulated:  0q(.5)^0q. 

5.3  USE  OF  THE  B/C  TEST  TABLES  (TABLE  2) 

Again,  we  point  out  immediately  that  for  prior  mean  <  0~  these  B/C  test 
tables  cannot  be  used.  Also,  there  is  no  special  test  situation  one:  one  is 
never  too  good  for  these  tests.  There  is  a  special  test  situation  two  (de¬ 
noted  by  a  double  asterisk  as  before)  which  still  means:  these  (b/C)  tables 
cannot  be  used.  Special  test  situation  three  (denoted  by  a  triple  asterisk  ) 
is  as  before. 

Example  1.  Suppose  0^=60,  0^=2O(d=3.O),  3= *20,  X=2,  and  prior  mean  -  0^. 

Then  a  double  asterisk  appears  in  both  columns  and  no  test  is  permitted. 

Example  2.  In  the  Example  1  above,  suppose  X=2.5.  Then  T/0q  =  8.625  and  the 
test  time  is  518  hrs.  with  21  allowed  failures  for  P(A)  «  .80.  No  test  is 
permitted  for  P(a)  «=  .90. 

Example  3»  In  Example  1,  suppose  prior  mean  =  3@o  and  P(A)  is  desired  to  be 
•90»  Then  T/0q  =  1.839  so  that  test  time  is  1.839(60)  =  111  hrs.  and  the 
number  of  failures  allowed  for  a  pass  is  3. 
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TABLE  2  BAYES/ CIASSIGAL  FIXED  TIME  TESTS 

SEE  SECTION  4.3,  SPECIAL  TEST  SITUATION  TWO,  FOR  THIS  AND  ALL 
PRECEDING  VALUES  OF  PRIOR  MEAN. 

SEE  SECTION  4.3,  SPECIAL  TEST  SITUATION  THREE. 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5  LAMBDA=0.5 


PRIOR  MEAN 

R 

P(A>*.8 

T/T0 

R 

PIA>*.9 

T/T0 

BETA* ,20 

2.50THETA  ZERO 
.  3  .J00XHETA.JLERD 

** 

16 

_  .13*583 

♦  ft 

♦  ft 

* -  -  ■ 

3.50THETA  ZERO 
4.00THETA  ZERO 

6 

3 

6.161 

3.729 

♦  ft 

♦  ft 

BETA* *15 

l 

2.50THETA  ZERO _ 

._#* 

. .  .  -  - 

ftft 

..  -  ......  - - 

3.00THETA  ZERO 

23 

19^396 

♦  ft 

[ 

3.50THETA  ZERO 

4.00 THETA  ZERO 

8  8.094 

5  5.667 

♦  ft 

♦ft 

. 

BETA*. 10 

3.00THETA  ZFRO 

5ft  3k 

♦  ft 

3.50THETA  ZERO 
4.00THETA  ZERO 

12 

6 

11*969 

7.042 

♦ft 

♦  ft 

BETA* .05 

J 

3  *00 THETA  ZERO 

ftft 

ftft 

3.50THETA  ZERO 

19 

19+1*9 

♦  ft 

4.00THETA  ZERO 

10 

11*469 

ftft 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


•ISCRIMINATION  RATIO=1.5  LAMBDA=1 .0 


PRIOR  MEAN 

P{A>*.8 

R  T/T0 

P(A)a.9 

R  T/T0 

BETA=.20 

1.50THETA  ZERO 

** 

** 

2.00IHETA  ZERO 

13  11.375  ... 

j£* 

2.50THETA  ZERO  4  4*563  ** 

3.00THETA  ZERO  2  2.928  12  10.729 


_ 3. 50 THETA  ZERO _ 2 _ 2.854 _ 6 _ 6*052 

***P  IA ) =0.842  ***P< A)=0.906 


4.00THETA  ZERO 

1  2.000 

4  4.479 

***P(A)=0.824 

***P1A1=0a9Z0_ 

BETA=  .15 

_ : _ L^jJHEIA-ZERQ _ **. _ ** 


2.00THETA 

2.50THETA 

ZERO 

ZERO 

18  15.677 

6  6.469 

***P1A1 =0.810 

** 

_ ** 

- \ 

3.00THETA 

ZERO 

3  4.010 

15 

13.438 

3.50THETA_ZERQ 

***p<A)=0.812 

2  . .  3*146  .. 

7 

7.271 

4.00THETA 

ZERO 

***P(A)=0.820 

2  3.146 

5 

5.667 

***P(AJ =0*350  _ 

»**P(A}=0*908 

BETA=.10 


L* 50  THETA  ZERO 


** 


** 


2.00THETA  ZERO 
2.50THETA  ZERO 

3.50THETA  ZERO 


26 

8 

4 


22.563 

8.849 

5.424- 


Z1 


3  4.458 

***P(A)=0.824 


10 


18.844 


10.417 


_ £ _ 

*4*P (A) 

D _ 

=0.823 

Q 

BETA=*05 

- - - -- 

— 

*** - — - - - - - ‘ 

2.00THETA  ZERO 

** 

** 

2.50THETA  ZERO 

12 

13.146 

** 

3.00THETA  ZERO 

6 

8.042 

** 

3.50THETA  ZERO 

4 

6.385 

14 

14.625 

4.00THETA  ZERO 

3 

5.167 

9 

10.708 

_  ***  PJLAJ  =  0  *.821 _ 

_ i 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5 


LAMBDA=1.5 


PRIOR  MEAN 

P(A)»*8 

R  T/T0 

PU)«.9 

11  T/T0 

BETA=*20 

3.50THETA 

ZERO 

** 

♦  » _ 

4.00THETA 

ZERO 

14  12-161 

BETA=.l 5 

**  . _ 

** 

4.00THETA 

ZERO 

19  16.469 

** 

BETA=_*J_0 

■  '  .  ’ 

.  —*  - - * - ‘  - - - 

3.50THETA 

4.00THETA 

ZERO 

ZERO 

** 

26  22.490 

** 

** 

BETA=.05 

4. 00 THETA 

ZERO 

** 

** 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION 

RATIO=l .5 

LAMBDA=2 

.0 

PRIOR  MEAN 

P(  A) 

*.8 

PI  A) =.9 

R 

T/T0 

R 

T/T0 

BETA*. 20 

2.00THETA  ZERO 

** 

♦» 

• 

2.50THETA  ZERO 

18 

15.052 

** 

3.00THETA  ZERO 

6 

6.081 

♦♦ 

3.50THETA  ZERO 

4 

4.479 

13 

11.354 

♦♦♦PI A) 

*0.822 

- 

4.00THETA  ZERO 

_ 2 

2.867 

J 

6.859 

BETA*. 15 

..  .  . 

♦  ■ 

. .  — - - 

1 

i  v.v 

2.00THETA  ZERO 

♦♦ 

** 

2.50THETA  ZERO 

25 

20.891 

** 

• 

3.00THETA  ZERO 

iL 

.8^070 

** 

3.50.THETA_ZERO 

5 

5.667 

17 

14.948 

***P  LA) 

=0.816 

4.00THETA  ZERO 

3 

4.010 

9 

.  fl.  896 

♦♦♦PI A) 

=0.812 

RETA».10 

„2.50THETA _ZERO 

♦♦ 

J** 

3. 00 theta  zero 

12 

12.863 

** 

j 

3.50THETA  ZERO 

6 

7.094 

23 

20.333 

1 

L- 

4.00THETA  ZERO 

4 

5.469 

12 

11.958 

BETA*. 05 

r 

2.50 THETA  ZERO 

♦  ♦ 

** 

3.00THETA  ZERO 

17 

17.063 

** 

3.50THETA  ZERO 

9 

10.578 

** 

\ 

4.00THETA  ZERO 

6 

8.109 

17 

17.083 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5 

LAMBDA= 

2.5 

PRIOR  MEAN 

P(A>=.8 

P<A>=.9 

1 

R 

T/T0 

R  T/T0 

BETA=.20 

1.50THETA  ZERO 

44 

_44  _ 

2.00THETA  ZERO 

2J 

1  7.2511 

1 

2.50THETA  ZERO 

6 

6.052 

28  22.313 

ji' 

***P ( A ) =0.809 

3.00THEXA  7  FRO 

3 

3.677 

10  .  4. 1*4 

***P( A) =0.810 

...  ***P(A>=0.906 

3.50XHETA  ZERO .... 

2 

2.854  ... 

_ _6  6.052 

( A>=0.81 8 

***P(A)=0.913 

4.00THETA  ZERO 

2 

2.854 

4  4.479 

***P<  A) =0.855 

***P<A>«0.913 

BETA=*15 

1.50  THETA.  ZERO _ 

44 

44 

2.00THFTA  ZERO 

29 

23*833 

44 

2.50THETA  ZERO 

8 

8.042 

35  28.000 

***P<A>=0.809 

3-00THFTA  ZERO 

4 

4.844 

1?  1  1  .74* 

***P1A 1=0.811 

... 3 -50THETA  ZERO _ 

3 _ 

4.010 

7  7.271 

444P( A) =fl^ft37 

***P( A) =0.908 

4.00THETA  ZERO 

2 

3.146 

5  5.667 

***P<A)=0.829 

***P(A>=0.914 

BETA=.10 

2.00THETA  ZERO  _ 

44 

44 

P-50THFTA  7ERf1 

11 

1 1 .  ?97 

44 

3.00THETA  ZERO 

5 

6.206 

16  15.115 

3.50THETA  ZERO 

4 

5.333 

9  9.458 

<  A 1  sjLMi 

***P< A >=0.908 

4 .  WPITHETA  ZERO _ 

3 

4-458 

6  7.021 

444P i AJ *0  a 840 

***P  I AJ  =0.  909. 

IBETA=  .05 

:'K.  Jv 

i 

2.00THETA  ZERO 

44 

44 

i 

2.50THETA  ZpRfl 

15.4*1 

 44 

i  . . . - _ 

3.00THETA  ZERO 

8 

_ 9.870 _ 

t 

*  _ 

3. 50 THETA  ZERO 

5 

7.740 

12.  13.115 

1 

i 

4^flflTHCTA  7-F-ftQ 

4 

A CLR3 

ft  QAft^3 

***P(A)=0.831 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


BETA= 


BETA= 


BETA= 


DISCRIMINATION  RATIO=1.5  LAMBDA=3 .0 


PRIOR  MEAN  P<A)=.8  P(A)=.9 

R  T/T0  R  T/T0 


.20  _ _ 

1.50THETA  ZERO  **  **  _ 

..  _  .2  .22JMEJA_ZERD _ 9 _ 8.354 _ ** _ 

2.50THETA  ZERO  4  4.479  12  10.604 

***P(A)=0.816  ***P ( A )  =  0  • 904 

3..20THETA  ZERO _ 2 _ 2*912  6  6*252 _ 

***P(A)=0.908 

3.50THETA  ZERO  2  2.854  4  4.479 

_  _  ***P(A)=0.850  ***P(A)=0.913 

4.00THETA  ZERO  1  2.000  3  3.677 

***P<  A )=0.819  ***P(A)=0.917 


.15 


1.50THETA  ZERO 

2 .00 THETA  ZERO 

** 

13 

12  *013  _ 

** 

** 

2.50THETA  ZERO 

5 

5.667 

15 

13.557 

***P(A>=0.811 

_  3*00THEIA  ZERO _ 

_ 3 _ 

4.010 

JZ. 

7*344^ 

***P(A>=0.820 _ 

3.50THETA  ZERO  2  3.146  _  5  5.667 

_ ***PIA)=0.873  ***Pt A)=0.914 


4.00THETA 

ZERO 

2 

***P(A) 

3.146 

=0.860 

4  4.844 

***r<A)=0.924 

•  10 

1.50THETA 

ZERO 

** 

** 

7.00THFTA 

7  FRO 

17 

15.80? 

*  * 

2.50THETA 

ZERO 

7 

7.854 

19  17.302 

***P (A) =0.814 


3*.00THETA .  ZERO _ _  4  _  5.333  _ 9 

***P(A>=0.819 


3.50THETA 

ZERO 

3  4.458 

6  7.021 

***P(A)=0,836 

***P(A)=0,909 

4.00THETA 

ZERO 

2  3.542 

4  5.417 

***P(A>=0.828 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=1.5  LAMBDA=3.0 


PRIOR  MEAN 

P(A)=.8 

P  ( A )  = 

.9 

R  T/T0 

R 

T/T0 

BETA=  *05 

1 .50THETA 

ZERO 

**  _ 

2.00THETA 

ZERO 

23  .  21.401 

mm 

2.50THETA 

ZERO 

10  11.604 

26 

23.854 

3.00THETA 

ZERO 

6  7.917 

***P(A)»0.822 

13 

14.031 

3.50THETA 

ZERO 

4  _6.083 

***P ( A ) =0*827 _ 

8 

9*859 

4.00THETA 

ZERO 

3  5.167 

6 

7.917 

***P(A)=0.831 

*#*P( A) 

=0.913 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5 


LAMBDA=3*5 


BETA=.20 


PRIOR  MEAN 


1.50THETA  ZERO 
2.00THFTA  ZERO 

2.50THETA  ZERO 


P(A)=.8 
R  T/T0 


P(A)=.9 
R  T/T0 


3.00THETA  ZERO 


4.00THETA  ZERO 


7-  6.823 

***P ( A ) =0.814 
3  3.677 

***P(A)=0.814- 
2  2.854 

***P(A)=0.829 
I _ 2.025_ 


24_ 


-19.406 


8  7.583 

***PtAJ  =0.906 
5  5.271 

***P(A)=0.916 
3_ 3,+blJ 


1  2.000 

J***P  (A 1=0.83 6 _ 


***P(A)=0.908 
3  3.677 

***P iAJL*0.933 


BETA= .15 

7FRn 

** 

-  - 

** 

2.00THETA 

ZERO 

8 

8.057 

32  26.042 

2.50THETA 

ZERO 

4 

4.844 

10  9.781 

_ ***PiAl 

=0.817 _ 

3.00THETA 

ZERO 

3 

4.010 

6  6.469 

***P(A) 

=0.845 

***P(A)=0.914 

3.50THETA 

ZFRO 

2 

3.146 

4  4^644 

***P<A> 

=0.845 

***P(A)=0.915 

4.00THETA 

ZERO 

1 

2.315 

3  4.010 

♦♦♦P t A  1 sfl. 9 17 

BETA= .10 

1 .50THETA 

ZERO 

**  _ 

2.00THETA 

ZERO 

11 

11.094 

** 

2.50THETA 

ZERO 

5 

6.302 

13  12.870 

L  .  .  

8  .0PTHETA 

ZERO 

2 

4.589 

7  8.057 

3.50THETA 

ZERO 

2 

3.656 

5  6.188 

***P  LA) =0.915 

4.00THFTA 

ZFRO 

1 

^54? 

4  5*333 

***P(A>=0.849 

***P(A)=0.923 

-8ET  A=  .05 


1.50THETA  ZERO 
2.00THETA  ZERO 
2.50THFTA . 7ERO 


** 

17 

7- 


17.188 
-  8.813 


4* 

LZ- 


17.000 


3.00THETA  ZERO 
3..50IHEIA  7FR0 


5  7.000 

***P ( A) =0.831 
3  5.354- 


10.505 


-7^-979, 


4.00THETA  ZERO 


3  5.167 

***P(A)=0.856 


5 _ JLm300 

_***P  IA)  =0.917 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=1.5  LAMBDA=4.0 


PRIOR  MEAN 

PIA)=.8 

R  T/T0 

R 

P<A>«.9 

T/T0 

BETA*  *20 

1.00THETA  ZERO 

**  _ _ _ 

** 

1.50 THETA  ZERO 

24  19.411 

** 

2.00THETA  ZERO 
2.50THETA  ZERO 

5  5.339 

3  3.677 

***P(A) =0.833 

15 

6 

12.833 

6.094 

3.00THETA  ZERO  2  2.854 _ 4 _ 4.479 

***P ( A ) =  0 . 84  5  *»*PIA ) «f . . 913 


3j» 50XME.T A .  Z ERQ _  1  2.000  3  _  3,67J_ 

***P I A ) =0.817  ***P< A)*0.920 


[ 

4.00THETA 

ZERO 

1  2.000 
***P (A)*0.848 

2  2.854 

***P{ A) *0.911 

BETA*. 15 

 . 

.  -■*-  _  — -  — —  . 

"  'r  v  "  ' 

** 

-  *  — - — 

- - —  - 

“  - . ’***'1 

1.00 THETA 

ZERO 

** 

1.50THETA 

ZERO 

32 

25.927 

** 

2.00THETA 

ZERO 

7 

7.271 

20 

17.  302 

***P( A) =0.813 

2. 50 THETA 

ZERO 

3  _ 

4.039.  . 

8 _ 

_ 0.042_ 

i  _ _ _ 

***P(A)=0.909 

3.00THETA 

ZERO 

2 

3.146 

5 

5.667 

***P( A)=0.816 

♦**P<A)*0.915 

3.50THETA 

ZERO 

2 

3.146 

3 

4.055 

***P(A)»0.860 

4.00THETA  ZERO 

1 

2.250 

3 

4.010 

- - 

— 

— 

***P(A)*0„820 

***pj A1=0.92  9 

BETA*. 10 

1.50THETA 

ZERO 

** 

** 

2.00THETA 

ZERO 

9 

9.628 

Z6 

22.667 

_2L*  50.THET  A 

ZERO 

4 

_ 5*3.49— 

10 

_ 10.490 

3.00THETA 

ZERO 

3 

4.458 

6 

7.021 

***P(A)=0.830 

***P (A) =0.911 

3.50THETA 

ZERO 

2 

3.542 

4 

5.333 

***P( A )*0.827 

***P(AI *0.908 

4.00THETA 

ZERO 

2 

3.542 

3 

4.458 

***P ( A ) *0 ♦ 864 

***P ( A) *0.909 

BETA*  *05 

1.50THETA  ZERO 

** 

** 

2.00THETA  ZERO 

13 

13.948 

** 

2.50THETA  ZERO  . 

6 

8.005 

13 

13.813 

3.00THETA  ZERO 

4 

6,419 

8 

9.938 

3.50THETA  ZERO 

3 

5.167 

5 

7.016 

*»»P<A)«0.832 

4.00THETA  ZERO 

2 

4.409 

4 

6.313 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 


DISCRIMINATION  RATIO=1.5 


LAMBDA=4.5 


PRIOR  MEAN 


BETA®  *20 


I.00THETA  ZERO 
1.50JHETA  ZERO 
2.00THETA  ZERO 

_  2.50THETAZERQ 
3.00THETA  ZERO 

3 .50 THETA  .ZERO.. 

4.00THETA  ZERO 


P(A)=.8 

R  T/T0 

P<A) 

R 

=  .9 

T/T0 

** 

17  14.375 

** 

-  — • 

5  5.271 

***P ( A ) =0.824 

12 

10.734 

2-  2.867 

5 

5.271  _ 

2  2.854 

4 

4.479 

***P( A)=0.856 

***P (A) 

=0.924 

.  _1_  2.000 

3 

3*677 

***P  <  A ) =0*826 
1  2.000 
A$»mA.)=0.B57 


***P(A)=0.929 
2  2.854 

JE’M'P  ( A)  =  0.919 


BETA® .15 

1 ♦00THFTA 

ZERO 

** 

-  : 

1.50THETA 

ZERO 

-  . 

22  18.651 

** 

2.00THETA 

ZERO 

6  6.469 

15 

13.563 

***P( A)=0.816 

2.50THETA 

ZERO 

3  4.010 

7 

7.271 

♦  ♦♦P (A) =0.818 

***P(A) 

=0.912 

3.00THETA 

ZERO 

Z  3.146 

4 

4.969 

***P< A)=0.829 

3.50THETA 

ZERO 

2  3.146 

3 

4.010 

4.00THETA  ZERO  1  2.250  2  3.156 

***P(A)=0.830 


BETA= .10 

1.00THETA 

ZERO 

** 

30 

25**500 

** 

** 

2.00THETA 

ZERO 

8 

8.667 

19  17.354 

***P(A)=0.815 

.  . . 

2.50THFTA 

-ZERO 

4 

5.333 

R  8.729 

***P<A>=0.819 

3.00THETA 

ZERO 

3 

4.458 

5  6.323 

3.50THETA 

ZERO 

2 

3.542  _ 

4  5.333 

***P ( A)=0.839 

***P(AJ=0.920 

4^flflTHFTA  ZEftO 

7 

^-*54? 

3  4.458 

***P ( A ) =0.875 

***P(A)=0.918 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5  LAMBDA=4.5 


PRIOR  MEAN 

P<A)=.8 

P  ( A) 

=  .9 

L 

R  T/T0 

R 

T/T0 

BETA=*J05 

1.50THETA 

ZERO 

** 

#* 

2.00THETA 

ZERO 

11  12.344 

26 

24.000 

2^.50  TH£IA 

7FRO 

A  7.917 

11 

12.240 

***P(A)=0.825 

3.00THETA 

ZERO 

4  6.083 

***PIA)=0.838  ... 

7 

9.083 

3.50THETA 

ZERO _ 

3  5.167 _ 

5 _  . 

7.380 

***PIA)=0.846 

4.08THFTA 

ZERO 

2  4.208 

4 

6.083 

***P<A)=0.828 

***P (A) 

=0.920 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=1.5  LAMBDA=5.0 


PRIOR  MEAN 

P(A)=.8 

P<A)=.9 

R  T/T0 

R  T/T0 

BETA=  *20 

1 .00THETA  ZERO 

♦* 

** 

1*50TH£TA.  ZERO 

_ 13  11.375  . 

*♦ 

2.00THETA  ZERO 

4  4.479 

10  9.104 

♦♦♦P  (A)=0'.8i3 

♦♦♦P I  A) =0.905 

2.50THETA  ZERO  .  _ 

2  ...  2^ 854 

5  5.271 

♦  ♦♦P ( A ) =0 .812 

♦♦♦P ( A ) =0.911 

3.00THETA  ZERO 

2  2.854 

3  3.677 

♦♦♦P^A )=0 .865 

♦♦♦P(A)«0.906 

3.50THETA  ZERO 

1  2.000 
♦♦♦PIA)=0.833 

2  2.859 

4.00THETA _ZERO 

1  _  2.000 

2  2.854 

♦  ♦♦P ( A ) =0 .863 

♦♦♦P  I  A")  =0.925 

BETA=  *15 

1.00THETA  ZERO 

♦♦ 

** 

1.50THETA  ZERO 

17  14.927 

** 

2  .J50THETA.  JLERQ 

5  5^773 

1?  11.214 

2.50THETA  ZERO 

3  4.010 

6  6.469 

♦♦♦P ( A ) =0.830 

♦♦♦PCAl  *0.909 

3lmJ30  THETA  JZERO 

2  3.144 

4  4.844 

♦♦♦PIA)=0.838 

♦♦♦P ( A) =0 .916 

3.50THETA  ZERO 

1  2.276 

3  4.010 

♦♦♦P( A>=0.971 

4.00THETA  ZERO 

1  2.250 

2  3.146 

— - - 

♦♦♦P ( A ) =0.837 

♦♦♦P (A) =0.908 

BETA=.10 


1.00THETA 

ZERO 

♦♦ 

** 

1.50THETA 

ZERO 

24  21.156 

** 

_ 2.00THETA 

ZERO 

7  7.854 

♦♦♦PI A) =0.81 5 

16  15.177 

2.50THETA 

ZERO 

4  5.333 

~7  7.891 

♦♦♦PI  A) =0.832 

3.00THETA 

ZERO 

2  3.551 

5  6.188 

♦♦♦PJLA)C0«^16_ 

.1  3.50THETA 

ZERO 

2  3.542 

4  5.333 

♦♦♦P I A ) =0.849 

♦♦♦P I  A ) =0.928 

4.00THETA 

ZERO 

1_  2.602 

3  4.458 

♦♦♦P I A ) =0.926 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 


DISCRIMINATION  RATIO=1.5  LAMBDA=5.0 


PRIOR  MEAN 

P ( A ) *• 8 

R  T/T0 

P  ( A )  * 
R 

'.9 

T/T0 

BET  A  =.13  5 

1 .50 THETA  ZERO 

** 

** 

2.00THETA_ZERQ 

10  11.6Z5 

Z2L _ 

21.135 

2. 50 THETA  ZERO 

5  7.216 

ua 

11.552 

3.00THETA  ZERO 

3  5.221 

6 

8.016 

3.50THETA  ZERO 

3  5.167 

***PLAJ  =0.85J 

5 

***PLA) 

7.000 

=0.923 

4.00THET A  ZERO 

2  4.208 

***P(A)=0.837 

4. _ 

***P( A) 

6.083 

=0.928 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=0 

.5 

PRIOR  MEAN 

P ( A ) =.8 

R  T/T0 

R 

P  ( A ) 

=  .9 

T/T0 

BETA=,20 

2.00THETA  ZERO 

** 

** 

2.50THETA  --ZERO 

8  _ 5-181 _ 

** 

3.00THETA  ZERO 

3  2.797 

** 

3.50THETA  ZERO 

2  2.141 

** 

_ _  _  _  .  _ .  _ _ _ 

***P(A)-0.814  _ 

_ 

_ 

_  .... _  . 

4.00THETA  ZERO 

1  1.549 

11 

7.461 

BETA=*15 

2.00THETA  ZERO 

** 

2.50THETA  ZERO 

11  7.859 

_ 3.00 THETA  -ZERO _ 

_ 5  _  4.250 _ 

** 

***P(A>=0.810 

3.50THETA  ZERO 

3  3.008 

I 

4.00THETA  ZERO 

2  2.359 

15 

10.148 

***P(A)=0.821 


BETA= . 10 

2.00THETA  ZERO  **  ** 

3T00THETA  ZERO  6  5.281  ** 

3.50THETA  ZERO  4  4.000  ** 

_  _  _ ««#P(A )  =0.811 - 

4.00THETA  ZERO  3  3.344  21  14.188 

***P(A)=0.822 


BETA=.05 

2.50THETA  ZERO  **  ** 

- 3.00THETA  -ZERO -  10  8.602 - ** — 

3. 50THETA  ZERO  6  6.164  ** 

4.00THETA  ZERO  4  4.832  ** 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION 

RATIO=2.0  LAMBDA=1 

.0 

PRIOR  MEAN 

P(A)=*8 

R  T/T0 

P ( A) =.9 

R  T/T0 

BETA= .20 

1.00THETA  ZERO 
1.50THETA  ZERO 

** 

13  8,531 

** 

** 

2.00THETA  ZERO 
2.50THETA  ZERO 

3  2.799 

2  2.141 

***PIA1  =0,831 

27  16.172 

7  5.195 

3.00THETA  ZERO 

3.50TMEIA  ZERO 

1  1.500 

***P(A)=0.824 

1  1,500 

4  3.359 

***P (A) =0 ,910 

3  2.758 

4.00THET A  ZERO 

***P(A)=0.854 

1  1.500 

***P(A)»0.877 

***P< A)=0.920 

2  2.141 

***Pi  A  1=0.917 

BETA=.l 5 


_  1 -00THETA  ZERO  „ 

** 

** 

1.50THETA  ZERO 
2.00THETA  ZERO 
-  2.50THETA  ZERO 

18  11.758 

4  3.650 

 2  .  7-439 

** 

** 

9  . 

3.00THETA  ZERO 

3.50TJHETA  ZERO 

2  2.359 

***P(A)=0.850 

1  1.688 

5  4.250 

***P (A) =0*908 

3  3  a  008 

♦**P (A) =0*832 

***P(A)=0.906 

4.00THETA  ZERO 

1  1.688 

2  2.402 

***P (A) =0 . R57 

BETA=.10 


1.00 THETA  -ZERO. 

1.50THETA  ZERO 
2.00THETA  ZERO 


3.00THETA  ZERO 


3.50THETA  ZERO 


** _ 

26  16.922 

6  5.363 

_  3  _  3,344 

***P ( A ) =0 .812 
2  2.656 

***P(A)h0,823 

1  1.963 


1.945, 


***P(A)=0.830 


_ 

** 

12_ 8.938 

6  5.336 


4  4.000 
***P(A)=0.907 
_ 3 _ 3,344 

***P (A) =0*911 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=2.0  LAMBDA= 1.0 


PRIOR  MEAN 

P ( A ) * .8 

R  T/T0 

R 

P ( A ) * .9 

T/T0 

BFTA=  *05 

-  -  .  -  - 

1.50THETA 

ZERO 

** 

** 

2.00THETA 

ZERO 

9  7.938 

** 

5  5.250 

IB 

13.4.53 

***P ( A ) =0.819 

3.00THETA 

ZERO 

3  3.875 

9 

8.031 

***P(A!=0.821 

3.50THETA 

ZERO 

2  3.156 

6 

6.227 

***P(A)=0.819 

4.00TMEIA 

ZERO 

2  3.156 

4 

4.738 

***P(A)=0.849 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=1.5 


PRIOR  MEAN 

P(A>=,8 

R  T/T0 

R 

P(A)»,9 

T/T0 

BETA=.20 

2.50THETA  ZERO 
3.00THFT A  7.FRO 

♦♦ 

L4 9.  121 

** 

** 

-  - - - 

1 

3.50THETA  ZERO 

4.00THFTA  7 FRO 

6  4,539 

♦♦♦P<A)=0.806 

4  3.359 

** 

18 

li.344 

♦♦♦P(A)=0.820 

BETA=,15 

2.50THETA  ZERO 
3.00THETA  ZERO 

3 .50THFTA  7FRO 

** 

19  12*352 

. a  M+JLZ9  

** 

** 

4.00THETA  ZERO 

. 5 . . 4*250 

♦♦♦PI A) =0*814 

24 

15.172 

BETA=*10 

2.50THETA  ZERO 
3.00THETA  ZERO 

** 

26  16«867 

** 

** 

| 

3.50THETA  ZERO 

_ H  . .  8-* 3 83 _ _ 

4.00THETA  ZERO. 

_ _ 6  „  5,289 _ 

_ 19.648 

BETA=,05 

3.00THETA  ZERO 
3.50THETA  ZERO 

** 

IX_ 1.2*fi9fl 

♦♦ 

** 

4.00THETA  ZERO  9  7*863__.  ♦♦ 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 


LAMBDA=2.0 


BETA= .20 


BETA=.15 


PRIOR  MEAN 

P  <  A )  =  .8 

R  T/T0 

P(A)=.9 

R  T/T0 

1.50THETA 

ZERO 

** 

** _ 

2.00THETA  ZERO 

12 

8.043. 

** 

2.50THETA 

ZERO 

4 

3.418 

18  11.313 

3.00THETA 

ZERO 

2 

2.150 

7  5.145 

3.50THETA  ZERO 

2 

2.141 

5  .3.933 

***P< A)=0.844 

***P(A)=0.915 

4.00THETA 

ZERO 

1 

1.500 

3  2.758 

***P(A)=0.817 

***P(A)=0.907 

.1*  50THE.TA 

ZERO 

** 

** 

2.00THETA 

ZERO 

16 

10.707 

** 

2.50THETA 

ZERO 

6 

4.852 

24  15.164 

3.00THETA  ZERO 
3.30IH£TA_ZERD_ 
4.00THETA  ZERO 


***PjLAL=0.816 
3  3.008 

***P{A)=0.812 

_  .2 _ 2.359. 

***P(A)=0.818 
2  2.359 


6.672 


***P(A)«0.912 
4  3.633 


BETA= . 10 

1 .50THETA 

ZERO 

** 

** 

2.00THETA 

ZERO 

22  14.711 

** 

2.50THETA 

ZERO 

7  5.895 _ 

31 

19.656 

4  4.102 

12 

8.  969 

3.50THETA 

ZERO 

3  3.344 

***P( A)=0.826 

7 

6.000 

4.00THETA 

ZERO 

2  2.656 

3  . 

4.6.41.  J 

***P(A)=0.822 

***P(A) 

=0.909 

B  ETA= .05 

-  — 

2.00THETA 

ZERO 

** 

2.50THETA 

ZERO 

11  9.219 

** 

3.00THETA  ZERO 

6  6*082 

11 

12.813 

3.50THETA 

ZERO 

4  4.785 

10 

8.672 

4.00THETA 

ZERO 

3  3.875 

..  ***P(A1= 0.*322 

7 

6.859 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


1 

DISCRIMINATION 

RATIO=2.0  LAMBDA= 

=  2.5 

PRIOR  MEAN 

P<A)*.8 

R  T/T0 

P ( A>  *• 9 

R  T/T0 

BETA=.20 

1.00THETA 

1 .50THFTA 

ZERO 

7FRO 

** 

21  12.938 

_ 

** 

2.00THETA 

2-50THFTA 

ZERO 

ZEJU3 

5  3.953 
***P(A)=0.817 
-2  2.14ft 

17  10.727 

h  4.551 

3.00THETA 

ZERO 

2  2.141 
***P(A)=0.855 
±  ...  1  .500 

4  3.359 
***P ( A) *0.913 
3.  ,  2.75 8. 

p 

4.00THETA 

ZERO 

***P(A)=0.830 

1  1.500 

*»*Pf  Als?fl.fl54 

***P< A)=0.922 

2  2.141 

J 11  =0.914 

BETA*. 15 

1 .00THFTA 

7  FRO 

** 

1 .50THETA 
2.00THETA 
2.50THFTA 

ZERO 

ZERO 

7FRO 

29  17.875 

6  4.949 

3  3*008 

** 

23  14*609 

***P< A>=fl.ft1  4 

3.00THETA 

_ZERO 

2  2.359 _ 

5  4.250 

 ...  

(  A >=0*829 

***P(A)=0.914 

3.50THETA 

4.00THETA 

ZERO 

ZERO 

1  1.695 

1  1.688 

.  j***P  lA4-=U2U-832— 

3  3.082 

3  3.008 

***P( A)*0.929 

BET A =.10 

1.50 THETA 

ZERO 

fcj * 

** 

2.00THETA 

2.50TMETA 

ZERO 

ZERO 

8  6.582 

4  4.000 

***p( a)=0.814 

31  19.797 

10  7.754 

3. 00 THETA 

ZERO 

3  _ 3.344 

_ 6  -  5.266 

***P (A) =0.840 

***P(AJ =0.909 

3.50THETA 

ZERO 

?   2*454 

.  4  4^000 

4.00THETA 

ZERO 

***P (A) =0.839 

2  2.656 

***P1A)=0.872 

***P(A>=0.909 

3  3.344 

 Jfcfe^P  (  A)  =0.9 11 
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BETA= 


TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 

DISCRIMINATION  RATIO=2.0  LAMBDA=2.5 

plTlOR  MEAN  P  (  A )  =  •  8  P(A)=.9 

R  T/T0  R  T/T0 


.05 

_ 1.50THETA  Z-ERO _ 

2.00THETA  ZERO 
2.50THETA  ZERO 
3. 00 THETA  _Z£RO 

3 .50THETA  ZERO 


4.00THETA  ZERO 


**  _ _ 

12  9.859  ** 

6  6.188  14  10.977 

4  4*563 _  8_.  7.3  75 

***P(A)=0.831 

3  3.875  5  5.262 

***P(A1 =0*842 _ 

2  3.156  4  4.758 

***P ( A )=0 .828 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=3.0 


PRIOR  MEAN  P { A ) = .8  P(A)=.9 

R  T/T0  R  T/T0 


BETA=.20 

1.00THETA  ZERO 
1.50THETA  ZERO 
2.00THETA  ZERO 

2.50THETA  ZERO 

3.00THETA  ZERO 

3.50THETA  "ZERO 

4.00THETA  ZERO 


9  .  6  •  266  ___ 

3  2.758 

***P( A)=0.809 
2  _2.141 

***P ( A )=0 .837 
1  1.500 

***P(A)=0.819  _ 
1  1.500 

***P(A)=0.854 
1  1.500 

***P ( A) =0 .880 


9  6.266 

***P(A)=0.905 
4  3.387 

3  2.758 

***P{ A)=0.917 
2  2.141 

***P ( A ) =0.912 
2  2.141 

***P{A)=0.933 


BETA=  .15  . . . . 

1.00THETA  ZERO 
1.50THETA  ZERO 
2.00THETA  ZERO 

2.50THETA  ZERO 
3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


BETA*. 10 

1.00THETA  ZERO 
1.50THETA  ZERO 
2.00THETA  ZERO 
2.50THETA  ZERO 

3. ••THETA  ZERO 

3 .50THETA_ZERO 

4.00THETA  ZERO 


** 

** 

13  9.055 

** 

4  3.633 

11  7.859 

***P ( A) =0 .811 

2  2.425 

5  4.289 

2  2.359 

4  3.633 

***P(A)=0.860 

***P( A)=0.924 

1  1.688 

3  3.008 

***P ( A ) =0.828 

***P(A)=0.929 

1  1.688 

2  2.359 

***P(A)=0.857 

***P( A)=0.919 

** 

** 

17  11.852 

** 

5  4.656 

14  10.102 

3  3.344 

7  5.891 

***P(A)=J3.820 

***P LA) =0.910 

2  2.656 

4  4.063 

***P( A)=0.828 

__2  2.656 

_ 3 _ 3.344 

♦♦^P ( A ) =0.868 

***P ( A) =0. 910 

1  1.945 

3  3.344 

***P(A)=0.8Z6 

***P(A>=0.934 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 

DISCRIMINATION  RATIO=2.0  LA MB DA =3.0 

PRIOR  MEAN  P ( A ) = • 8  P(A)=.9 

R  T/T0  R  T/T0 


BETA= .05 


1.00THETA 

ZERO 

** 

4* 

1.50THETA 

ZERO 

23  16.051 

** 

2.00THETA 

ZERO 

8  7.426 

20 

14.586 

2.50THETA 

ZERO  .... 

4  4,676 

_ 9_ _ 

7.969 

3.00THETA 

ZERO 

3  3.875 

6 

5.938 

4**P(A)=0.831 

**4p(A) 

=0.913 

3.50THETA 

ZERO 

2  3.156 

_4 _ 

4.742 

***P(A)=0.822 

4.00THETA 

ZERO 

2  3.156 

3 

3.996 

***P(A)=0.859 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=2.0  LAMBDA=3.5 


PRIOR  MEAN 

P ( A ) = .8 

R  T/T0 

P  ( A ) 
R 

=  .9 

T/T0 

BETA= .20 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

7  5.117 

24 

14.555 

***P ( A ) =0.814 

2.00THETA 

ZERO 

3  2.758 

6 

4.  559 

***P(A)=0.836 

2.50THETA 

ZERO 

2  2.141 

4 

3.359 

***P(a)=0.858 

***P(A) 

=0.922 

3.00THETA 

ZERO 

1  1.500 

3 

2.758 

***P(A)=0.836 

***P(A) 

=0.933 

3.50THETA 

ZERO 

1  1.500 

2 

2.  141 

***P(A)=0.869 

***P(A) 

=0.926 

4.00THETA 

ZERO 

1 

1.500 

BETA=  .1 5 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

8  6.043 

32  19.531 

2.00THETA 

ZERO 

3  3.059 

8  6.031 

***P(A)=0.907 

2.50THETA 

ZERO 

2  2*359 

***P(A)=0.831 

_  4  3*699 

3.00THETA 

ZERO 

1  1.736 

3  3.008 

***P(A)=0.917 

3.50THETA 

ZERO 

1  1.688 

2  2.359 

***p(A)=0.845 

***P( A)=0.910 

4.00THETA 

ZERO 

1  1*688 

2  2.359 

***P(A)=0.872 

***P( A)=0.932 

BETA=.10 

1.00THETA 

ZERO 

** 

1 • 50THETA 

ZERO 

11  8.320 

** 

2.E0THETA  ZERO 

4  4*045. 

10  7*824 

2.50THETA 

ZERO 

3  3.344 

***P(A)=0.845 

5  4.695 

3.00THETA 

ZERO 

2  2.656 

4  4.000 

***P(A)=0.849 

***P(A)=0.923 

3.50THETA 

ZERO 

1  2.025 

3  3.344 

***P(A1=0.926 

4.00THETA 

ZERO 

1  1.945 

2  2.656 

***P(A)=0.843 

***P(A)=0.913 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 
DISCRIMINATION  RATIO=2.0  LAMBOA=3.5 


PRIOR  MEAN  P(A)=.8  P(A)=.9 

R  T/T0  R  T/T0 


BETA=.05 

1.00THETA 

1.50THETA 

ZERO 

ZERO 

** 

17 

12.891 

** _ 

** 

2.00THETA 

ZERO 

6 

6.043 

14  11.117 

2.50THETA 

ZERO 

4 

4.563 

7  6.711 

***P (A) =0.838 

3.00THETA 

ZERO 

3 

3.875 

5  5.250 

***P(A) =0*856 

***P(A)=0.917 

   3.50THETA 

ZERO 

2 

3.156 

4  4._563 

***P (A) =0*844 

***P (A) =0.928 

4.00THETA 

ZERO 

2 

3.156 

3  3.875 

(A) =0.878 

***_PLAi=0.924 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=4.0 


PRIOR  MEAN 

P ( A ) =• 8 

P (A ) =.9 

R  T/T0 

R  T/T0 

BETA=.20 

1 .00THETA 

ZERO 

** 

♦♦  zz-.r_n_. 

1.50THETA  ZERO 

5  4.004 

15  9.625 

2.00THETA 

ZERO 

2  2.141 

5  4.010 

***P(A)=0.810 

2,50THETA 

ZERO 

JL  1.521 

3  2.758 

♦♦♦P( A) =0.911  J 

3.00THETA 

ZERO 

l  1.500  “ 

Z  2.141 

♦♦♦P ( A ) =0.848 

♦♦♦PI  A) =0.911 

3.50THETA 

ZERO 

1  1.500 

2  2.141 

♦♦♦P(A>=0.879 

♦♦♦P( A) =0.935 

4.00THETA  ZERO 

JL  1*500 

•  - - 

-  _ 

♦♦♦PJA)  =0.902 

BETA- *15. 

— 

-  - -  - 

- - -  ' 

1.00THETA 

ZERO 

*♦ 

*♦ 

1 .50THETA 

ZERO 

7  5.453 

20  12.977 

♦♦*P(A)=fl<>81 3 

2.00THET/T 

ZERO 

3  3.008 

6  4.875 

♦♦♦P(A)=0.826 

2^50THETA  ZERO 

?  2^3.5S 

4  3.633 

♦♦♦P(A)=0.847 

♦♦♦P (A) =0.919 

1 

3.00THETA 

ZERO 

1  1.688 

3  3.008 

* ♦♦P ( A  > s0,fl?0 

♦♦*P (A)=0.9?9 

3.50THETA 

ZERO 

1  _ UB8B.  .... 

_ 2  2.359 

♦♦♦PIAJ =0.856 

♦♦♦P.LAJ  =0.920 

4.00THETA 

7FRO 

L 1.688 

2  2.359 

| 

♦♦♦P(A)«0.882 

♦♦♦P( A) =0.940 

RFTA« ^10 

1.00THETA 

ZERO 

** 

** 

J..50THETA 

ZERO 

9  7.221 _ 

.26  17.000 

2.00THETA 

ZERO 

4  4.000 

8  ....  6*625 

♦♦♦P{ A 1=0.826 

2.50THETA 

ZERO 

2  2.755 

5  4.641 

♦♦♦P< A)=0.919 

3.00THETA 

-ZERO 

2  2.656 

_ 3 _ 3.3_44 

♦♦♦P ( A )=0 .864 

♦♦♦P{A) =0.909 

3.50THETA 

ZERO 

1  1.945 

3  3.344 

***P( A) *0.823 

♦♦♦P (A) =0.937 

4.00THETA 

ZERO 

1  1.945 

2  2.656 

♦♦♦gjLAl-0.854 

♦♦♦P (A) =0.923 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


BETA=  *05 


DISCRIMINATION  RATIO=2.0  LAMBDA=4.0 

pTa)  =  •  8 


PRIOR  MEAN 


T/T0 


P(A)=.9 
R  T/T0 

_ I 


1.50THETA  ZERO 
2.00THETA  ZERO 
2*50  THETA.  ZERO 


3.00THETA  ZERO 
3.50THETA  ZERO 

4.00THETA  ZERO 


13 

5 

._3 

2 

2 


10.461 

5.340 

4*039 


** 

11 

6 


3.307 
3.156 
***P(A1=£L»859_ 
1  2.434 


4 

3 


9.273 

_6*094 

4.734 

4.055 


3  3.875 

***P(A)=0.935 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 

DISCRIMINATION  RATIO=2.0  LAMBDA=4.5 

PRIOR  MEAN  P(A)=.8  P(A)=.9~ 

R  T/T0  R  T/T0 


BETA=.20 

1.00THETA  ZERO 
- 1.50THEJA  ZERO 

2.00THETA  ZERO 

2.50THETA  ZERO 

3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


5  —  3*953  — 

♦  ♦♦PI  A) =0*824 

2  2.141 

♦**PIA)=0.a22 

1  1.500 

♦  ♦♦P I A ) =0*814 

1  1*500 

♦♦♦P I A )=0.857 
1  1.500 

♦♦♦PI A ) *0 . 88  7 


♦♦ 

12  —  8*051 

5  3.953 

_  ♦♦♦P (A) =0.917 
3  2.758 

♦♦♦P ( A) =0. 920 
2  2.141 

♦♦♦P(A)=0.919 
2  2.141 

.♦♦♦PIA)  =0.941 
1  1.500 

♦♦♦PIA)=0.908 


BETA= .15 


1.00THETA  ZERO 

2.00THETA  ZERO 


2.50THETA  ZERO 
3.00THETA  ZERO 


3.50THETA  ZERO 


BETA=.10 


4.00THETA  ZERO 

1.00THETA  ZERO 

2.00THETA  ZERO 


2.50THETA  ZERO 
ZERO 


3.50THETA  ZERO 


4.00THETA  ZERO 


*♦ 

_  6  4*252 

♦♦♦P I A ) =0.816 
3  3.008 

-♦♦♦PXAi  =2*840 
2  2.359 

♦♦♦PI A)=0.859 
]1*688 


♦♦ 
15  _ 


10.172 


♦♦♦PIA)=0.830 
1  1.688 
**&P1A4  =0.864 


6.500 


*♦ 

♦♦♦PIA)=0.815 
3  3.369 


2  2.656 

♦♦♦PI  A) =0.825- 
— 2  _  2*656. 


6  4.852 

J**L*PIA1=0*915 
3  3.037 

2 _ 2*367 

2  2.359 

Ji^P  IAJ=0.928 


2  2.359 

♦♦♦P I  A) =0.946 


♦* 

-19- 


,13*016 


7  5.891 

-♦»»PIA)=0.908 


4  4.000 

♦♦♦P I A) =0.909 
_ 3 _ 3*344 


♦♦♦PIA)=0.875 
1  1.945 

♦♦♦PI A) =0*833 
1  1.945 

♦♦♦PI A) =0.863 


♦♦♦PIA)=0.918 
2  2.762 


2  2.656 

♦♦♦P I A)=0.930 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  IAMBDA=4.5 


PRIOR  MEAN 

P  (  A  )  =  •  8 

P  <  A )  =  .9 

R  T/T0 

R  T/T0 

BETA*  .05 

1.00THETA 

ZERO 

** 

** 

1 -50THFTA 

ZERO 

_ LL  9*258 

26  18*000 

2.00THETA 

ZERO _ 

5  5.250 

9  7.918 

***P(A)=0.826 

2.S0THFTA 

ZFRn 

.3.  .  ^.875 

5_ 5.270 

***P(A)=0.830 

3.00THETA 

ZERO 

2  3.156 

4  4.563 

***P<A>=fl.a2&_ 

=0*920 

3.50THETA 

ZERO 

2  3.156 

3  3.875 

***p(A)=0.870 

***P(A>=0.920 

,  _ 

4.00THFTA 

7FRO 

l  2.527 

2  .  3-156 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0 


LAMBDA=5.0 


BETA=.20 


PRIOR  MEAN 


1.00THETA  ZERO 


P(A>=.8 
R  T/T0 


32 


18*859 


P ( A ) =.9 
R  T/T0 


=» 


***P(A)=0.8l3 

♦**P ( A) =0. 905 

2.00THETA 

ZERO 

2  2.141 

4  3.359 

_ ***PLAJ  =0*832 

*** P ( AJ=0. 906 

2.50THETA 

ZERO 

1  1*500 

3  2.758 

***P(A)=0.821 

#**p<A>=0.928 

.  1  1*500 

2  .  .  Z.141 

***P(A>=0.863 

***P(A)=0.925 

3.50THETA 

ZERO 

1  1.500 

***PLAJL=  0.900 

4.00THETA 

ZERO 

1  1.500 

***P  ( A ) =0. 913 

BETA= .15 

1.00THETA 

ZERO 

♦♦ 

♦♦ 

1 .50 THETA  ZERO 

5  .  4*330 

12  8.410 

2.00THETA 

ZERO 

2  2.367 

5  4.250 

***PIA>=0.909 

2.50THETA 

ZERO 

Z  2-359 

2  3-00  ft 

***P(A)=0.867 

***P(A) =0.911 

3.00THETA 

ZERO 

1  1*688 

2  2.359 

***P(AJ  =0*837 

***PLA)  =0.908 

3.50THETA 

ZERO 

1  1.688, 

2  2.359 

***P ( A  )=0.871 

***P I  A)  =  0. 933 

4.00THETA 

ZERO 

1  ,1.688 

--  ---■  •  ■  -  --  ---  - 

BETA=.10  _ 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

7  _ 5  *.891 

♦**P(A)=0.815 

16 _ 11.383 

2*00THETA 

ZERO 

3  3.344 

***P(A>=0.815 

6  5.344 

2  -50THFTA 

ZERO 

2  2*656 

4  , 4*000 

3*00THETA 

ZERO 

***P(A)=0.835 

1  1.951 _ 

***P ( A) *0.91 8 

3  3.344 

***P ( A) *0.926 

3.50THETA 

ZERO 

1  1 .945 

2  2.656 

***PIA)=0.840 

***P(A)»0.914 

4.00THETA 

ZERO 

JL .  1.945 

2  2. 656 

***P  ( A)  =0.869_ 

***P(A) =0.935  | 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.0  LAMBDA=5.0 


PRIOR  MEAN  P(A>*.8  P(A)=.9 

R  T/T0  R  T/T0 


BETA=.05 _  _ . . 

1.00THETA  ZERO 
1 .50THETA  ZERO 

_ ;_2.00THETA_Z£RQ 

2.50THETA  ZERO 

_ 3«00_DiETA_  Z  E  RQ 

3.50THETA  ZERO 

4T00TH E TA  Z E RQ” 


**  ** 

10  8.719  22  15.852 

„4 _  4.621 _ 8 _  7,285 

3  3.875  5  5.484 

♦  ♦^P ( A ) =0.842 

2  3 , 156  _ 4 _  4.563_ 

***P<A)=0.837  ***P(A)»0.928 

2  3.156  3  3.875 

***Pj_A ) =0 , 878 _ ***P ( A) =0^927 

1  2.375  2  3.270 

***P(A)=0.824 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=0.5 


PRIOR  MEAN 

P(A>=.8 

P  ( A ) 

=  .9 

R  T/T0 

R 

T/T0 

BETA= .20 

1.50THETA 

ZERO 

** 

** 

2.00THETA 

ZERO 

8  4.625 

**  _ 

2.50THETA 

ZERO 

3  2.206 

** 

***p<A)=0.811 

3.00THETA 

ZERO 

2  1*712. 

_  17 _ 

_8.619 

***P ( A )=0 .827 

3.50THETA 

ZERO 

1  1.200 

7 

4.094 

***P(A)=0.821 

__***PIA1 

=  0.903. 

4.00THETA 

ZERO 

1  1.200 

4 

2.688 

***p<A)»0.843 

***P(A) 

=0.904 

BETA= • 15 

1.50THETA 

ZERO 

** 

_ 2 .00THETA 

11 _ 6.287 

2.50THETA 

ZERO 

4  2.906 

** 

***P<A)=0.808 

_ 

3.00THETA 

| 

1 

i 

O 

s 

! 

2  1*S87 

23 

11*650 

***P(A)=0.809 

3.50THETA 

ZERO 

1  1.355 

9 

5.350 

A^flflTHFTA  7 FI m 

1  1 .350 

5 

3*438 

***P(A>=0.824 

BETA=*10  _  _ 

1.50THETA  ZERO  **  ** 

2.00THETA  ZERO  16  9*056  ** 

***P(A)=0.809 

3.00THETA  ZERO  3  2.675  ** 


3.50THETA  ZERO  2  2.125  13  7.700 

***P(A>=0.816 

4.00THFTA  7ERO _ _ 2 _ -2*125 _ 1 _ 4*775 

***P ( A) =0.840 


BETA= .05 _ 


2.00THETA  ZERO 
2.50THETA  ZERO 


3 


3.50THETA  ZERO 
4*00 THETA  ZERO 


8  5.781 

5 _ 4*200 

***P(A)=0.812 
3  3.266 

2_ 2*03.4 


** 

19 

10 


11.237 

-6*7.87 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TEbio 


DISCRIMINATION  RATIO=2.5  LAMBDA=1 .0 


PRIOR  MEAN  P(A)».8  P<A>«.9 

R  T/T0  R  T/T0 


BETA=.20 

- - - - -  - 

. . . . 

1  ■  —  "  1 

1.00THETA 

ZERO 

** 

** 

1 .50THETA 

ZERO 

4  2  *.737 

_ *# _ 

2.00THETA 

ZERO 

2  1.712 

***P ( A) =0.831 

7  4.156 

2.50THETA 

ZERO 

.  1 _ 1.200 

***P ( A) =0.833 

3 _ 2.225 

3.00THETA 

ZERO 

1  1.200 

2  1.712 

***P1A1=JS..j866 

***P(A)=0.908 

3.50THETA 

ZERO 

1  1.200 
***P (A) =0.900 

_ 4. 00 THETA _Z£RQ _ 

_ 0  ....  0.644 

1  1.200 

***P (A) =0*812  ***P(A)=0.909 


BETA=.15 

1 .00THETA 
1.50THETA 

2.00THETA 
2.50THETA 
3.00 THETA 

3.50THETA 

4.00THETA 

ZERO 

ZERO 

** 

6  3.881 

♦♦^P  LAl=0.8Lfl 

** 

** 

ZERO 

ZERO 

ZERO 

2 

1 

1 

1.952 

1.402 

9  5.353 

4  2.962 

_ 3. _ _  2.40  6 

ZERO 

ZERO 

***P<A)=0.845 

1  1.350 

_  _***PtAl  =0.872  _ 

♦**P ( A) =0. 917 

2  1.887 

_ **_*P(A)=0.916 

1  1.350 

BETA= • 10 

1.00THETA 

ZERO 

** 

** 

1.50 THETA  ZERO 

8 

_ 5.309 

_ ** _ 

2.00THETA 

ZERO 

3 

2.675 

12  7.150 

***P<A)=0.812 

2.50THETA  .ZERO _ 

2  _ 

_  2.125 _ 

.  6 _ .4.21 2 

***P(A)=0.833 

*?*P(A)=0.910 

3.00THETA 

ZERO 

1 

1.556 

4  3.200 

***PIAJ=0.817 

***PIA)=0.918 

3.50THETA 

Tero 

1 

1.556 

3  2.675 

***P( A)=0.847 

***P ( A) =0. 924 

_4.00TH£TA  ZERO 

1 

1.556 _ 

_ 2 _ 2._125 

***P(A)=0.87l 

***P ( A)=0.918 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=2.5  LAMBDA® 1 *0 

PRIOR  MEAN  P  (  a7  =  •  8  P(A)®.9 

R  T/T0  R  T/T0 


BETA® .05 _ 

1.00THETA  ZERO 
I.50THETA  ZERO 
2.00THFTA  ZERO 

2.50THETA  ZERO 


3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


**  ** 

12  7.887  ** 

_ 5 _ 4.200 _ 18  10.762 

***PCA)®0.819 

3  3.100  8  5.944 

_ ***PL A 1*0.831  _ 

2  2.525  5  4.444 

***P(A)=0.835 _ 

_  1  _  JL.,962  3  3.U6 

1  1.900  3  3.100 

***P(A)®0.835  ***P(A)=0.922 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 


DISCRIMINATION  RATI0=2.5  LAMBDA=1.5 


PRIOR  MEAN 

P<A>=.8 

R  T/T0 

P(A)=.9 

R  T/T0 

BETA=.20 

2.00THETA  ZERO 
2.50THETA  ZERO 

** 

11  5*387 _ 

** 

3.00THETA  ZERO 

3.50THETA  ZERO 

5  3.162 

***P ( A) =0.816 

3  2.206 _ 

_ _  . 

30  14.256 

_11  __5. 912 

4.00THETA  ZERO 

**#P ( A ) =0.823 

2  1.712 

***PIA) =0.827 

***P(A)=0.904 

6  3.631 

_***P1AJ  =0.904 

BETA=.15 

2.00THETA  ZERO _ 

_ *.* _  _ 

J5* _ 

2.50THETA  ZERO 
3.00THETA  ZERO 
3.50THFTA  7 FRO 

14  7.600 

6  3.967 

_  4  -  __Z.906 _ 

** 

** 

14  Z^6B8 

4.00THETA  ZERO 

***PIA)»0.823 

2  1 ♦894 

8  4.825 

***PtA)=0.907 

BETA=.10 

2.00THETA  ZERO  __ 

** 

2.50THETA  ZERO 
3.00THETA  ZERO 
3.50THFTA  7FR0 

20  10.831 

8  5.253 

5  3.712 

** 

** 

ia  9+925 

4.00THETA  ZERO 

***P ( A ) =0 .8 14 

3  2.733 

10  6.237 

BETA-.05 

2.50THETA  ZERO 
3«00THFTA  ZERO 

** 

XZ.  7^83JL 

** 

** 

3.50THETA  ZERO 
4.00THETA  ZERO 

7  5.378 

5  4.434 

14  8.787 

T 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=2.5  LAHBDA=2.0 


PRIOR  MEAN  P(A>*.8  P(A)=.9 

R  T/T0  R  T/T0 


BETA**  .20  .  . . 

1 .00THETA  ZERO  **  _  **  _ 

1.50THETA  ZERO _ L8 _ 9. 031  _ 

2.00THETA  ZERO  4  2.734  18  9.050 

2.50THETA  ZERO  2  1.712  6  3.653 

_  ***P1AJ *0.813 _ 

3.00THETA  ZERO  1  1*209  4  2.688 

. _  ( A )  =0  .914 

3 ..50 THETA.  ZERO _ 1  .  UZM  3  _  2.206 

***P(A>«0.838  ***P(A)=0.923 

4.00THET A  ZERO  1  1*200  2  1.712 

_ _ _ *»»»IAi -0.865 _ ***P  (  A)  =0.916 


BETA=.l 5  ..  _ 

_ 1 .00IHETA  ZERO _  __  _** _ ** _ 

1.50THETA  ZERO  25  12.534  ** 

2.00THETA  ZERO  6  3.881  24  12.131 


2.50THETA  ZERO 
3.00THETA  ZERO 


♦**P(  A): 

3 

***P<A)  = 
 2 


2.406 
=  0.824 
1.8  87L 


8 


4.922 

3.400 


3.50THETA  ZERO 


4.00THETA  ZERO 


♦**P(A)] 

1 

»»»PCA>i 


=  0.836 
1.350 
0.811 


1  1.350 

***P(A)=0.841 


***P( A ) =0 .914 
3  2.406 

***P< Al»0.907 
3  2.406 

***P(A)=0.930 


BETA=. 10 

1.50THETA  ZERO 
...  .  2.00THFTA  ZERO 

** 

7 

..  4.716 

** 

31 

i 

15.725 

2.50THETA  ZERO 

4 

3*200 

10 

6.194 

***P(A)=0.822  _ 

_ _ , _  m  i 

_ 3.00THETA  ZERO _ 

2 

2.150 

6 

4.212 

A) -0.909 

3.50THETA  ZE^fc 

2 

2.125 

4 

3.200 

***Pl A) *0.845 

***P( A) *0.910 

4.00THETA  ZERO 

i 

1.611 

3 

2.675 

- - 

***P( A)=0.912 

I 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


BETA= 


DISCRIMINATION  RATIO=2.5  LAMBDA=2.0 

PRIOR  MEAN  P(A)=.8  P(A)*.9 

R  T/T0  R  T/T0 


.05 

1.50THETA  ZERO 

_ . _  2  .00  TH  E_TA_Z  ER  0 

2.50THETA  ZERO 
3.00THETA  ZERO 
3*50 THETA  ZERO _ 

4.00THETA  ZERO 


**  ** 

11 _ 2*115 _ ** _ 

5  4.241  15  9.394 

3  3.120  8  5.906 

_  3. _ 3*100  5 _ 4,23_4__ 

***PU)«0.848 

2  2.525  4  3.837 

***P  (  A  )  ■0.835 _ _  _ 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=2.5 

PRIOR  MEAN  P ( A )=.8  P(A>=.9 

R  T/T0  R  T/T0 


BETA=.20 

1.00THETA  ZERO 
__  1.50THETA  ZERO 

2.00THETA  ZERO 
2.50THETA  ZERO  _ 

3.00THETA  ZERO 


3.50THETA  ZERO 
4.00 THETA  ZERO _ 


**  ** 

6 _  3.631 _ 28 _  13.387 

***P(A)=0.809 

2  1.734  6  3.641 

1  1.211  4  _  2.688 

***P(A)=0.921 
1  1.200  2  1.737 

***P  tA)  =0.845 _  _ 

1  1.200  2  1.712 

***P(A)=0.876  ***P( A)=0.928 

_  _  _  -  _ 1  _ 1.200 


BETA=  .15 - - 

1.00THETA  ZERO  **  ** 

1.50THETA  ZERO  8  4.825  35  16.800 

_ *-**P  1  AJjs-0  8  B9 _ - _ 

2.00THETA  ZERO  3  2.406  8  4.919 

***P(A)=0.816 


2^50-THETA  ZERO. 

3.00THETA  ZERO 
3.50THETA  ZERO 


_2 _ 1.&87  4 _ -2+933— 

( A ) =0.840 

1  1.350  3  2.406 


IAJ  =0.918 


1  1.350  2  1.887 

***P(A)=0.853  ***P ( A) =0.913 


4.00THET A  ZERO 


- J  «»A-  «  A*- 

***P(A)=0.879 

—  - X- - i  U  4-  - 

***P ( A ) =0. 933 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

11 

6.778 

** 

2.00THETA 

7FRD 

4 

1  « 

***P(A)=0.814 

2.50THETA 

ZERO 

2 

2.169 

5 

3.759 

3.00THFTA 

ZERO 

? 

2.125 

4 

3^200 

***P ( A) =0.856 

***P(A)=0.923 

3.50THETA 

ZERO 

1 

1.556 

3 

2.675 

***P  C  _ 

AJ-=0.927 

1  1.556 

***P(A>=0.851 


2  2.125 

***P ( A ) =0 .915 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=2.5 

PRIOR  MEAN  P<A>=.8  P(A)«.9 

R  T/T0  R  T/T0 


BETA=  *05 

1.00THETA  ZERO 
1.50THETA  ZERO 
2.00THETA  ZERO 
2.50THETA  ZERO 
3 *00 THETA  ZERQL 

3.50THETA  ZERO 

4.00THETA  ZERO 


15  9.241 

6  4.950 

3  3.156 

2  2 .602 

2  2.525 

***PIA)=0.852 
1  1.938 


** _ 

14*  8.781 

7  5.350 

_ _ 5_  .  _.4.200 

***P ( A) =0.916 
4  3.650 

***P(A)=0.927 
3  3.100 

***P(A)=0.924 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=3.0 


PRIOR  MEAN 

P(A>=.8 

P ( A ) =.9 

R  f/T0 

R  T/T0 

BETA*. 20 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

4  2.688 

12  6.362 

***P(A)=0.816 

***P(A)=0.904 

2.00THETA 

ZERO 

2  1.712 

4  2.709 

***P(A)=0.837 

2.50THETA 

ZERO 

1  1.200 

3  2.206 

***P(A)=0.829 

***P(A)=0.925 

3.00THETA 

ZERO 

1  1.200 

2  1.712 

***P(A)=0.868 

***P( A)=0.924 

3.50THETA 

ZERO 

1  1.200 

***P(A>=0.900 

4.00THETA 

ZERO 

1  1.200 

***P(A)=0.915 

BETA=  *15 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

5  __  3.400 

_  .±5-  8.134 

***P< A)=0.811 

2.00THETA 

ZERO 

2  1.940 

5  3.431 

2.50THETA 

ZERO 

2  _ 1..887 

_ 3  .2^-406 

***P( A)=0.870 

***P( A>=0.908 

3.00THETA 

ZERO 

1  1.350 

2  1.887 

***PIA}»0.844 

_ ***P1AJ =0.907 

3.50THETA 

ZERO 

1  1.350 

2  1.887 

***P(A)=0.875 

***P(A)=0.932 

4.00THETA 

ZERO 

1_ _ __  1.350 

BETA*. 10 


1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

7  4.712 

***P( A)=0*814 

19  10.381 

2.00TMETA 

ZERO 

3  2.675 

7  4.712 

***P( A)=0.820 

***P( A)=0.910 

2.50THETA 

ZERO. 

2  2,125 

4  _  3.200 

***P ( A ) =0.839 

***>(  A)  =0.91 3 

3.00THETA 

ZERO 

1  1.617 

3  2.675 

***P( A)=0.923 

3.50THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)=0.846 

***P(A)=0.914 

4.00THETA  ZERO 

1  _  .  1,556 

_ 2 _ 2.L25 

***P(A)=0.873 

***P( A)=0.934 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=3 .0 


PRIOR  MEAN 


P  (  A  )  ■ 


.8 

T/T0 


P(A)=.9 
R  T/T0 


BETA=.05  _  _ _ _  . 

1.00THETA  ZERO 
1 * *50THETA  ZERO 
2.0UTHETA_  ZERO 
2.50THETA  ZERO 

_  3.00 THETA  ZERO  _ 

3.50THETA  ZERO 

4.00THETA  ZERO 


10  6.962 

_ 4 _  3.741_ 

3  3.100 

***P(A>=0.844 
2  _  2.525 

***P ( A ) =0.842 
2  2.525 

_***P(A)=0.880 
1  1.900 

***P(A)=0.831 


14.313 
6.375 
4.291 

j4 _ 3_*  6  5  0 

***P (A  1  =  0.923 
3  3.100 

***P ( A) =0.924 
2  2.619 


26 

9 

5 


I 

| 


TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=3.5 


PRIOR  MEAN 

P(A)*.8 

P(A)=.9 

R  T/T0 

R  T/T0 

BETA*. 20 

l 

1.00THETA 

ZERO 

17  8.594 

1.50-THET  A 

ZERO 

-  -3 . . 2.206 

-8 _ 4.550 

***P(A>=0.814 

***P(A>=0.906 

2.00THETA 

ZERO 

2  1.712 

4  2.688 

.  - 

_ 

t  A  )  =0.65 8-  - 

-  ***P1AJ =0.922  - 

2.50THETA 

ZERO 

1  1.200 

2  1.712 

***P(A)*0.846 

***P ( A) =0.907 

3.00THETA  ZERO 

_ 1 _ 1.200  _ 

_ 2  1.712-. 

***P(A)=0.882 

***P ( A ) =0.936 

3.50THETA 

ZERO 

1  1.200 

♦*»P< A1  =0.907 

4.00THETA 

ZERO 

0  0.644 

1  1.200 

***P(A)=0.804  ***P(A) =0.925 

BETA=.15 

1 

1.00THETA 

ZERO 

23  11.650 

** 

1.50THETA  ZERO 

4  2.906 

10  5.869 

***P(A)=0.817 

2.00THETA 

ZERO 

2  1.887 

4  2.959 

***P ( A)=0.»^1 

2.50THETA 

ZERO 

1  1.350 

3  2.406 

***P(A)=0.818 

***P(A)=0.925 

3.00 THETA  ZERO  _ 

1  1 .350 

2 _ 1.88.7 

***P(A)=0.859 

***P(A)=0.922 

3.50THETA 

ZERO 

1  1.350 

2  1.887 

***p ( a)=0.888 

***P( a)=0.943 

4.00THETA 

ZERO 

1  1.350 

***P ( A ) *0. 909 

BETA*. 10 

1.00THETA 

ZERO 

30  15.212 

_  ** _ _ 

1 .50THET4 

7  FRfl 

5  3.781 

13  7*722 

2.00THETA 

ZERO 

3  2.675 

5  3.756 

***P(A>*0.845 

2.50THETA 

ZERO 

2  2.125 

3  2.722 

***P(A>=0.860 

3.00THETA 

ZERO 

1  1.556 

_2 _  2.133  J 

( A ) =8  *828 

3.50THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)*0.862 

***P(A)»0.927 

4.00THETA 

7FRQ  

1  1.556 

2  2.125 

***P(AJ=0.887 

***P(A)=0.945J 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTb 

DISCRIMINATION  RATI0=2.5  LAMBDA=3.5 

PRIOR  MEAN  P ( A ) =,8  P(A)=.9 

R  T/TB  R  T/T0 


BETA* .05  — 


1.00THETA  ZERO 
1.50THETA  ZERO 


2.50THETA  ZERO 
3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


7  5,287 

4  3,650 

***P(A>=0.838 
2  2.612 

2  2,525 

***P ( A ) =0,862 
1  2.025 

1  1.900 

***P(A)=0.848 


** 

17  10.200 

_ 2 _ 5,369 

4  3.700 

_3.  3.266 

3  3.100 

_ ’Mt’S'PX-A.)  *0.939 

2  2.525 

***P(A)=0.921 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDA=4.0 


PRIOR  MEAN 

P ( A ) =• 8 

P(A)«.9 

R  T/T0 

R  T/T0 

BETA=.20 

1.00THETA 

ZERO 

12  6,434 

** 

1.50THETA 

ZERO 

3  _  2.206.  __ 

.  .6 _ 3.656 

***P(A)=0.833 

2.00THETA 

ZERO 

1  1,217 

3  2.206 

***P(A)=0.911 

2.50THETA 

ZERO 

1  1,200 

2  1.712 

***P(A)=0.857 

***P(A)=0.918 

3.00THETA 

ZERO 

1  1.200 
***P(A)=0.900 

3.50THETA 

ZERO 

1  1.200 
***P(A)=0.915 

4.00THETA 

ZERO 

0  0,644 

1  1.200 

***p< A)=0.811 

***P(A)=0.931 

BETA=.15 

1.00THETA 

ZERO 

15  8,056 

1.50THETA 

ZERO 

3  2.423 

8  4.825 

***P< A)=0.909 

2.00THETA 

ZERO 

2  1.887 

4  2.906 

***P(A)=0.847 

***P(A)=0.919 

2.50THETA 

ZERO 

1  1.350 

3  2.406 

***P(A)=0.831 

***P< A)=0.936 

_ 3.00THETA 

ZERO 

1  1.350 

2  1,887 

***p(A)=0.870 

***P(A)=0.931 

3.50THETA 

ZERO 

1  1.350 

***P(A.)=0,900 

4.00THETA 

ZERO 

1  1.350 

***P<A)=0.917 

BETA=.10 

1.00THETA 

ZERO 

21  11.313 

** 

1  .50THETA 

ZERO _ 

4 _ 3,209 _ 

10  .  _6.294 

2.00THETA 

ZERO 

2  2.204 

5  3.712 

***P(A)=0.919 

2.50THETA 

ZERO 

2  —  2L.125  _ 

3  2,675 

***P ( A ) =0 ,874 

***P(A)=0.917 

3.00THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)=0.840 

***P( A)»0.912 

3.50THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)=0.872 

***P( A)=0.936 

4.00JHEIA  ZERO  _ 

1_  1.556 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=2.5  LAMBDAS. 0 


PRIOR  MEAN 

P  ( A  )  =  •  8 

R  T/T0 

P  ( A  ) 5 
R 

=  .9 

T/T0 

BETA= .05 

1.00THETA  ZERO 

** 

#* 

1.50THETA  ZERO 

6  4.803 

13 

8.287 

2.00THETA  ZERO 

3  3.231 

6 

4.875 

2.50THETA  ZERO 

2  2.525 

4 

3.650 

***P(A)=0.828 

***P (A) 

=0.918 

_ 3_*j£0  T  HLEIA_ZE.RO  _ 

2  2.525 

3 

3.100 

***P ( A ) =0.876 

***P(A) 

*0.924 

3.50THETA  ZERO 

1  1.900 

2 

2.641 

***P(A)=0.829 

4.00THETA  ZERO 

1  1.900 

2 

2.525 

***P( A)=0.859 

***P(A) 

=0.931 

.  • 

•V- 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATI0=2.5  LAMBDA=4.5 


PRIOR  MEAN 

P(A)=.8 

P( A) =.9 

R  T/T0 

R  T/T0 

BETA=.20 

1.00THETA 

ZERO 

9  5.039 

37  17.231 

1.50THETA  ZERO 

2  1*720 

5  3.162 

2.00THETA 

ZERO 

1  1.200 

3  2.206 

***P(A)=0.814 

***P(A)=0.920 

2.50THETA 

ZERO 

1  .1* 200 _ 

.  2.  1.712 

***P(A)=0.865 

***P< A)=0.925 

3.00THETA 

ZERO 

1  1.200 

***P  LAI  =0.900 

3.50THETA 

ZERO 

1  1.200 

***P ( A) =0. 920 

4^00 THETA  ZERO 

_ 0  0*644 

1  1*200 

***P(A)=0.817 

***P(A)=0.936 

BETAs*!* 

1.00THETA 

ZERO 

12  6.741 

** 

1.50THETA 

ZERO 

3  2.406 

7  4.362 

♦**P ( A)=0*81&- 

__  ***P4A1 =0*91 2 

2.00THETA 

ZERO 

2  1.887 

3  2.430 

***P(A)=0.859 

2+50  THETA 

ZERO 

1 .  1  +350 

2  l*-887 

♦*4P ( A ) =0.840 

4**P( A) =0.908 

3.00THETA 

ZERO 

1  1.350 

2  1.887 

***P  tA)  sUZU-878 

»»*Pf A)»0.938  i 

3.50THETA 

ZERO 

1  1.350 

***P(A)=0.904 

4.00 THETA 

ZERO 

J  1  *550 

***P( A) *0.922 

BETA- *10 

_  _ _  _  1 

1.00THETA 

ZERO 

16  9*016 

** 

1.50THETA 

ZERO 

4  3.200 „ 

_  8 _  5.237  1 

***P( A)=0.819 

2.00THETA 

ZERO 

2  2.125 

4  3.200 

***P(A)=0.825 

***P(A>=0.909 

2.50THET4 

ZERO 

1  1 .580 

3  2+575 

***P(A)=0*926 

3.00THETA 

ZERO 

1  1.556 

2  -2.125 

*  ( A)=fl.84Q 

1A1=£L*920 

3.50THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)=0.880 

***P(A>=0.942 

4 ^00 THETA  7FRQ 

1  .  1  .581 

***PtA) =0*902 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  KATIO=2.5  IAMBDA=4.5 

PRIOR  MEAN  P  ( A )  =  •  8  P(A>*.9 

R  T/T0  R  T/T0 


BETA=  .05  _ 

1.00THETA  ZERO 
1.50THETA  ZERO 

2. 00 THETA  ZERO 

2. 50 THETA  ZERO.. 

3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


23 

6 

♦♦♦P(A) 

3 

♦♦♦P(A) 

2 

♦♦♦P(A) 

2 

♦♦.♦PI  A) 
1 

♦♦♦P ( A ) 
1 

♦♦♦PlAl 


13*006 

4.750 

=J9.825 

3.100 

=0.830 

2.525 

=0.840 

2.525 

=0.886 

1.900 

=0.838 

1.900 


♦* 

11 


7.344 

4.216 


4  __  3.  650 

♦♦♦P( A) =0.929 
3  3,100 

♦♦♦PJ.A)  =0.932 
2  2.525 

♦♦♦P< A)=0.917 
2  2.525 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


BETA= 


BETA= 


BETA= 


DISCRIMINATION  RATIO=2.5  LAMBDA=5.0 


PRIOR  MEAN  P(A)=.8  P(A)=.9 

R  T/T0  R  T/T0 


.20 


1.00THETA 

1.50THETA 

2.00THETA 

2.50THETA 

3.00THETA 

3.50THETA 

4.00THETA 


ZERO 

ZERO 

ZERO 

ZERO 

ZERO 

.ZERO 

ZERO 


8  4.550 

***PiAl=0.809 _ 

2  1.712 

***P(A)=0.812 
_L_.  _  .1.200 
***P(A)=0.821 
1  1.200 

***P(A)=0,871  ..... 


0  0.644 

***P{ A) =0.821 


26 

5 

***P 

_ 3 _ 

2 

r 

_1  _ 

***P 

1 


12.563 

3.162 
( A ) =0.91 1 

_ 2.206 

( A) =0.928 
1.712 
(A) =0*931 
1.200 
( A ) =0.903 

1.200 
( A) =0.925 
1.200 
t  A)_=0  .940 


.15 


1.00THETA  ZERO 
1.50THETA  ZERO 

2.00THETA  ZERO  _ 

2.50THETA  ZERO 

3.00THETA  ZERO 

3^50 THETA  ZERO _ 

4.00THETA  ZERO 


10..  _5.813 _ 

3  2.406 

***P(A)=0.830 

_2 _ .i*aax 

***P ( A ) =0.867 
1  1.350 

***PiAJ=0.047 
1  1.350 

***P(A)=0.884 


33 _ 16.056 

6  3.881 

***P(A)=0.909 

_3. _ Z..40  6. 

***P( A)=0.9ll 
2  1.887 

.**$PiAl«0.915 
2  1.887 

***P ( A) =0. 943 
_ 1 _ JL.350 


***P( A)=0.909 
1  1.350 

♦**P(A)«0.9?6 


•  10 

. 

- -  _  - 

_ _  1.00THETA 

ZERO 

13  7.584. 

** 

1.50THETA 

ZERO 

4  3.200 

***P(A)=0.832 

7  4. 734 

_2. 00 THETA 

ZERO. 

2  2.U25 

4  3.200 

***P ( A ) =0.835 

***P(A)=0.918 

2.50THETA 

ZERO 

1  1.627 

3  2.675 

***P  t AJ  =0.933 

~3. 00 THETA 

ZERO 

1  1.556 

2  2.125 

***P(A)=0.855 

***P( A)=0.926 

3. 50 THETA  ZERO 

_  1  1.556 

2  2.125 

***P( A)=0.886 

***P(A)=0.947 

4.00THETA 

ZERO 

1  1.633 

***P1A1=0.907 
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BET  A= 


TABLE  2  BAYES/CLASS ICAL  FIXEO  TIME  TESTS 

DISCRIMINATION  RATIO=2.5  LAMBDA=5.0 

PRIOR  MEAN  P ( A  )  =  • 8  P(A)*.9 

R  T/T0  R  T/T0 


.05 

_  1*00 THETA. ZERO  _ 

1.50THETA  ZERO 
2.00THETA  ZERO 


2.50THETA  ZERO 

_ 3.00THETA  ZERO 

3 • 50THET A  ZERO 
 4.00THETA  ZERO 


20  11.731  ** _ 

5  4.330  10  6.931 

3  3.100  5  4.387 

=0.842 _ 

2  2.525  3  3.  153 

***P<A)=0.849 

1  1.9.52 _ 3 _ 3,100 

***P< A)=0.939 
1  1.900  2  2.525 

***P(A>=0.845  *#*P ( A) =0 .923  * 

_ 1  1.9.00L _ Z-2Z  ■--grf25— 

( A ) =0.873  ***P  ( A) =0.942 


116 


TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=3.0  LAMBDA=0.5 


PRIOR  MEAN 

P(A)=.8 

P(  A) 

=  .9 

R  T/T0 

R 

T/T0 

BETA=. 20 

I 

1.00THETA 

ZERO 

** 

_ _ 

1 *50THETA 

ZERO 

16  6.792 

** 

2.00THETA 

ZERO 

3  1.865 

** 

2.50THETA 

ZERO 

2  1.427 

***P  t AJ  =0*827 

17 

7.182 

3.00THETA 

ZERO 

1  1.000 
***P(A)=0.826 

6 

3.078 

3  - 50THFTA 

ZERO 

1  1-000 

3 

1.841 

***P(A>=0.851 

4.00THETA 

ZERO 

1  1.000 
***P (A) =0.871 

2 

1.445 

BETA=. 15 

1 -00THFTA 

7FRO 

** 

** 

1.50THETA 

ZERO 

23  9.698 

** 

l 

2.00THETA 

ZERO 

5  2.833 

***P( A)=0.81 0 

** 

1, 

2.50THETA 

ZERO 

2  .  1.573 

*.**P  (A)  =0 .809 

23 _ 

9.708 

3...00THFTA 

Z£LR£L 

l  i  Ti aj 

8 

4*003 

3.50THETA 

ZERO 

1  1.125 

***P { A ) =0.832 

4 

2.424 

4.00THET  A 

ZERO 

1  1 »129 

3 

2.005 

***P (A) =0*854 

_ ***P IA  ) 

=0.907 

1.50THETA 

ZERO 

** 

** 

2.00THETA 

ZERO 

6  3.521 

** 

7-^flTHFTA 

7FRF1 

A   7^24 

** 

***PfAls0-_809 

.3.U0IHETA 

ZERO 

_ 2 _ 1-771 

 11 

5.394 

***P( A)=0.ft?] 

3.50THETA 

ZERO 

1  1.354 

6 

3.594 

4.00THETA 

ZERO 

1  1.297 

4 

2.667 

A  1=0-031 

 ♦♦♦P <  A1 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 

DISCRIMINATION  RATIO=3.0  LAMBDA=0.5 

PRIOR  MEAN 

P(A)«.8 

R  T/T0 

R 

P(A)*.9 

T/T0 

BETA= .05 

**  _ 

** 

2.00THETA  ZERO 
2.50THETA  ZERO 

10  5.734 

5  3.500 

♦♦♦P 1 A 1=0-817 

** 

** 

3.00THETA  ZERO 

3  2.583 

16 

8*115 

***P(A)=0.816 

_ _  _ ... 

_  3.50THETA  ZERO 

_ 2  2.104 _ 

6 

 3*35.4 

***P(A)=0.817 

4.00THETA  ZERO  2  2.104  6  4.104 

_ ***P.i  AJ^0.842 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=3.0  LAMBDA=1.0 


PRIOR  MEAN  P(A)=.8  P(A)=.9 

R  T/T0  R  T/T0 


BETA=  *20  _ 

1.00THETA  ZERO  13  5,688  ** 

_ L^50TH£TAZJERQ _ 2  1.464  12 _ 5,365 


2.00THETA 

ZERO 

1  1.000 

4  2.240 

***P(A)=0.824 

444P ( A ) =0. 910 

JL  1.800 

_2_  1  .477 

( A ) =0*866 

444P(Al=0.908 

3.00THETA 

ZERO 

1  1.000 
444P(A)=0. 900 

3.50THETA 

ZERO 

0  0*536 

1  1.000 

444P<A)=0.819 

444P(A)=0.915 

4.00THETA 

ZERO 

SL 0*53£ 

1  1.000 

***RIAJ *0.838 

***P(A)=0.930 

BETA* *15 _ 

— 

1.00THETA 

ZERO 

18  7.839 

1 *50 THETA 

ZERO 

3  2.005 

***PTA)=fl-8L2 

15  6.719 

2.00THETA 

ZERO 

2  1.573 

5  2.833 

444P(A)=0.850 

***P(A)=0.908 

2.50THETA 

Z£RQ  - 

 1.  .  JL.125 

jL  2.005 

*44P ( A ) - 0 • 845 

**4P( A) =0 .917 

3.00THETA 

ZERO 

1  1.125 

2  1.573 

444P(AI =0.877 

***P(A)=0.920 

3 *50 THETA 

ZERO 

1  1.125 

***P I  A) =0.900  . 

4.00THETA 

ZERO 

0  0*030 

1  1.125 

444P(A)=0.815 

***P<A)»0.917 

:BETA=.10  _  ! 

1.00THETA 

ZERO 

26  11.281 

*4 

1.50THETA 

2.00THETA 

ZERO 

ZERO 

4  _2.737__ 

2  1.771 

21  9.422 

6  3.557 

• 

***P<A)=0.823 

2  *50THETA 

ZERO 

1  1.297 

4  2.667 

444p(A)=0.817 

***P1A1=0.918 

3,00THETA 

ZERO 

1  1.297 

_ 2  _  1.801 

***p<A)=0.852 

3.30THETA 

ZERO 

1  1.297 

2  1.771  ! 

***P(A)=0.879 

444P ( A) =0.925 

4.00THETA 

ZERO 

1  1.297 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=1.0 


PRIOR  MEAN 

P( A ) =.8 

R  T/T0 

P  ( A ) 
R 

=  .9* 

T/T0 

BETA®  *05 

— 

-  -  . 

—  - 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

6  4.021 

** 

2.00THETA 

ZERO 

3  2.583 

***P(A>=0.821 

9 

5.354 

2.50THETA 

ZERO 

2  2.104 

_ 5 _ 

3.703 

***P (A) =0.835 

~~  3.00THETA 

ZERO 

1  1.682 

3 

2.672 

3.50THETA 

ZERO 

1  1.583 

***P(A)=0.844 

2 

2.102 

..  .  4.00THETA 

ZJELRQ 

L  1.583 

2 

2.102 

***P(A)=0.868 

***P(A) 

=0.920 

1 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=1.5 


PRIOR  MEAN 


BETA=.20 

1 • 50THETA  ZERO 

_ 2.0RIHEIA  ZERO _ 

2 *50THETA  ZERO 

_ _ 3, 00 THETA.  2ER0_  _ 

3.50THETA  ZERO 

4.00THET A  ZE RO 


P  ( A )  =  .8 

R  T/T0 

P  ( A ) 
R 

=  .9 

T/T0 

** 

** 

14  6.081 _ 

** 

5  2.635 

30 

11.880 

***P(A>=0.816 

3  _ 2.839  _ 

_ _ 9 

4.203 

***P< A)=0.831 

2  1.427 

5 

2.688 

***P ( A) =0.839  _ 

1  1.000 

4 

2.240 

***P ( A )=0.816 

***P ( A ) =0.917 

BETA= .15 


1.50THETA  ZERO 

2.50THETA  ZERO 
3.00THETA  ZERO 
-3.50THETA  ZERO 


4.00THETA  ZERO 


***P(A)=0.814 
2  1*573 

j***PXAJ -0*848- 


** 
12 
— 6 


5.635 

3*237 

2.444 


BETA=  .10 

_ 1*50  THETA,  ZERO _ ** _ _ 

2.00THETA  ZERO  26  11.245  ** 

2.50THETA  ZERO  8  4.378  ** 

_ 3.00THETA-ZERO _ 4 _ 2*686 _ 16 _ 7*54X 

3.50THETA  ZERO  3  2.229  8  4.346 

***P(A)=0.821 

_ 4.00  THEXA _ ZERO _ 2. _ 1*771 _ _6 _ 3*510 

***P (A) =0.818  ***P(A)=0.911 


B  ETA= .05 _ 

2.00THETA  ZERO  **  ** 

2.50THETA  ZERO  12  6.526  ** 

_ _ 3  *00THEIA  -ZERO _ 6 _ 3.966 _ 23 _ 10*981  _ 

3.50THETA  ZERO  4  3.134  12  6.573 

4.00THETA  ZERO  3  2.733  8  4.969 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDAS. 0 


PRIOR  MEAN 

P ( A ) =• 8 

R  T/T0 

P  ( A )  =  •  9 

R  T/T0 

BET  A=  .20 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

6  3.040 

**  _ 

2.00THETA 

ZERO 

2  1.434 

7  3.430 

2.50THETA 

ZERO 

1  1.007 

4  2.240 

***P  LA)  =0.914 

3.00THETA 

ZERO 

1  1.000 

3  1.839 

***P(A)=0.844 

***P ( A ) =0.927 

3.50THETA 

ZERO 

1  1.000 _ 

Z  1_*  427 

***P(A)=0.874 

***P(A)=0.924 

4.00THETA 

ZERO 

1  1.000 

_  _ _ 

_  _ _ _ _ 

BETA= .15 


1.00THETA 

1 .50THETA 

ZERO 

ZERO 

8  4.035 

** 

2.00THETA 

ZERO 

3 

2.005 

9  4.448 

2.50THETA 

ZERO 

***P(A)=0*812 

2  1.573 

5  2.833 

***P(A)=0.836 

***P< A)=0.914 

3 *00 THETA 

ZERO _ 

1 

1.125 

_ 3 _  _  .2*00  5.__ 

***P( A)=0.817 

***P< A)=0.912 

3.50THETA 

ZERO 

1 

1.125 

2  1.573 

( A)  =0*851 

_ _**#P  (A)  =0_.  908 

4.00THETA 

ZERO 

i 

1.125 

2  1.573 

*#*P (A ) =0 . 877  ( A ) =0*929 


B  E  T  A=  •  1 0 

1.00THETA  ZERO 
.  _  .  1*50THETA.  ZERO 

2.00THETA  ZERO 

2 • 50THETA  ZERO 

12  6*031. 

** 

**  . 

4  2.734 

2  1.792 

12  5.979 

6  3.510 

***PIAJ=J*909._ 

3.00THETA  ZERO 

2  1.771 

4  2.667 

***P(A)=0.852 

***P(A)=0.916 

....  3.50THETA  ZERO 

_  1  _  1*297 _ 

3  2.229 

***P(A)=0.820 

***P(A)=0.921 

4.00THETA  ZERO 

1  1.297 

2  1.771 

( A1=0  *85iJ_ 

***P[A)=0.911 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=2.0 


PRIOR  MEAN 


BETA=.05 

_ L.00  XHEjLA  ZERO _ 

1 • 50THETA  ZERO 
2.00THETA  ZERO 

_  2.50THETA  ZERO 

3.00THETA  ZERO 
3.50THETA  ZERO 

4 700 THETA  ZERO 


P ( A ) =.8  P ( A ) *  *9 

R  T/T0  R  T/T0 


** _ ** _ 

17  8*531  ** 

6  4,055  17  8.542 

_ 3 _ 2.600  8 _ 4.922 

2  2.151  5  3.630 

2  2.104  4  3.042 

***PIA)=0,JJ48  _  ***P{4L=0,920 
1  1.611  3  2.583 

***P(A)=0.919 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=2.5 


PRIOR  MEAN 


BETA*  *20 

I.00THETA  ZERO 
—  1.50THETA  ZERO 

2.00THETA  ZERO 

2.50THETA  ZERO 

3.00THETA  ZERO  _ 

3.50THETA  ZERO 

4.00THETA  ZERO 


BETA*. 15 

1.00THETA  ZERO 
__  1.50  THETA-  ZERO  — 

2.00THETA  ZERO 


2.50THETA  ZERO 


3.50THETA  ZERO 


4.00THETA  ZERO 


BETA*. 10 

’  1.00THETA  ZERO 

1.50THETA  ZFRO 

2.00THETA  ZERO 

* _ 2.50THETA  ZERO _ 

3.00THETA  ZERO 


3.50THETA  ZERO 
4.00THETA  ZERO 


P ( A ) = .8  P ( A ) =.9 

R  T/T0  R  T/T0 


21  8.625  ** 

-3-  1.839 _ 10 _ 4.552 

***P ( A) =0.8 10  ##*P ( A ) =0.906 

2  1.427  4  2.240 

***P(A)=0.855  ***P( A) =0.913 

1  1.000  2  1.448 

***P(A)=0.845 

1  1  *000 _ 2 _ 1.427 

***P( A)=0.881  ***P( A)=0.932 

1  1.000 

_  _  .  _ ***P-tAl=0.905 

0  0.536  1  1.000 

***P(A)=0.807  ***P(A)=0.923 


29  11.917  ** 

4  —  2 -.422 - 12 -  5.620 

***P ( A ) =0.81 1 

2  1.573  5  2.833 

***P  (A  1*0  .829 _ *  *  »PU)-=0^914- 

1  1.125  3  2.005 

***P(A)=0.818  #**P ( A ) =0. 918 

— 1 _ Z.125 _ 2 _ 1*5-73 

##*P ( A ) =0.859  **#P(A) =0.917 

1  1.125  2  1.573 


1  1.125 

***P<A)=0.908 


_5 _ 3.103 _ 16 _ 1*55  7 _ 

3  2.229  6  3.510 

***P(A)=0.840  ***P(A)=0.909 

_  Z- _ 1.771 _ 4 _ 2.667 

***P(A)=0.856  ***P(A)=0.923 

1  1.297  3  2.229 

***P(A)  =  fl.8?8 _ **»P(A)  =  0*931_ 

1  1.297  2  1.771 

***P(A)=0.861  ***P(A)=0.923 

_J _ 1*297 _ 2 _ 1.771- 

***P(A)=0.886  ***P(A)=0.941 
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TABLE  2 

BAYES/CLASSICAL  FIXED  TIME 

TESTS 

DISCRIMINATION 

RATIO=3.0  LAMBDA 

It 

IV 

• 

VJ1 

PRIOR  MEAN 

P(A)*.8 

P(A)=.9 

R  T/T0 

gW  ^  ^  —  —  —  »»  ^  ~  ■ 

R  T/T0 

FJETA=.05 

' 

1.00THETA 

ZERO 

** 

** 

1.50THETA 

ZERO 

8  4.935 

23  10.958 

2.J50THETA 

ZFRO 

4  3_.042_ 

&  4.917 

***P(A)=0.831_ 

2 .50THETA 

zeroL_ 

2  2.168 

5.  3.500 

***P  fAI=0.9!6 

3.00THETA 

ZERO 

2  2.104 

***P(A)=0.859 

3  2.641 

3..50THJETA 

7FRQ 

a  1.&95 

.  -3.  2.583 

***P(A)=0.932 

4.00THETA 

ZERO 

1  1.583 

2  2.104 

***P( A»=0.847 

***P ( A) =0.917 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0 


LAMBDA=3.0 


PRIOR  MEAN 

P ( A )  =  .8 

P ( A ) = .9 

R  T/T0 

R  T/T0 

, - — T-,  „  TJ,„  mr  T-,  — 1~  i~i  i — >  —i—  m - T—  T 

BETA=.20 

1.00THETA 

ZERO 

9  4*177 

** 

_1 .50THETA 

ZERO _ 

2  1.455 

6.  .  3.026 

***P ( A) =0.908 

2  .00THET  A 

ZERO 

1  1.000 

3  1.839 

***P.(  A  1=0.819 

***RLA)  =0.917 

2.50THETA 

ZERO 

1  1.000 

2  1.427 

3.00THETA 

ZERO_. 

***P (A) =0.868 

***p(A) =0.924 
_1 _ 1.000 

***P< A)=0.900 

3.50THETA 

ZERO 

0  0.536 

1  1.000 

***PIA)_=0.80L _ 

***PLA)  =0.921 

4.00THETA 

ZERO 

0  0.536 

1  1.000 

***P(A)=0.823 

***P( A)=0.936 

BETA=.15 

1.00THETA 

ZERO 

13  6.036 

** 

1.50THETA 

ZERO 

3  2.005 

***P< A)=0.820 

7 _  3.672 

2.00THETA 

ZERO 

2  1.573 

4  2.422 

***P.LA)?_0.360__ 

_***P1AJ=JL.924_ 

2.50THETA 

ZERO 

1  1.125 

2  1.573 

***P( A)=0.844 

***P(A)=0.907 

3.00TH£TA 

ZERO  _ 

1  1.125 _ 

_ 2__  1.523_ 

***p< A)=0.880 

***P(A)=0.936 

3 • 50THETA 

ZERO 

1  1.164 

LA)  =0.  905 

4. 00 THETA 

ZERO 

1  1.125 

***P ( A) =0.923 

B  E  T  A=  •  1 0 

1.00THETA 

ZERO 

17  7.901 

** 

_ 1.50 THETA 

ZERO 

4  _ 2.667^  _ 

9  _A.7S1 

***P(A)=0.819 

2.00THETA 

ZERO 

2  1.771 

*.**£  I  A)  =0.828 

4  2.708 

2.50THETA 

ZERO~ 

1  1.348 

3  2.229 

***p< A)=0.923 

3.00THETA 

ZERO 

1  _ 1.297 

2  1.771 

***P{A)=0.852 

***P( A)=0.918 

3.50THETA 

ZERO 

1  1.297 

_***P. ( A) =0.882 

2  1.771 

***PJA)  =0.941 

4.00THETA 

ZERO 

l  1.331 

***p< A)=0.904 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 
DISCRIMINATION  RATIO=3.0  LAMBDA=3.0 


PRIOR  MEAN 


P ( A ) =.8  P(A>*.9 

R  T/T0  R  T/T0 


BETA=.05 

1.00THETA  ZERO 
 1.50THETA  ZERO 

2.00THETA  ZERO 


2.50THETA  ZERO 
3.00THETA  ZERO 
3.50THETA  ZERO 

**  V  ••  +  *  * 

4.00THETA  ZERO 


23  10.701 

Jfe _ 3 

***P ( A ) =0 .822 
3  2.583 

»**P(A)=0.831 

2  2.104 

***P  ( A  >=0.842 
1 _ 1.617 

1  1.583 

***P(A)=0.843 
i  J _ 1.5R3 

***P( A)=0.870 


JL3 .7**16 

6  3.958 

»**P ( A ) =0. 913 
4  3.042 

***P ( A ) =0. 923 

_ 3 _ 2.583 

***P< A)=0.929 
2  2.104 

***P ( A) =0.915 
— 2 _ 2_2xt«4 

***P< A)=0.936 


127 


TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=3.5 


PRIOR  MEAN  P(A)=.8  P(A)=.9 

R  T/T0  R  T/T0 


BETA*. 20 

1.00THETA  ZERO 
lTsBTHETA  ZERO 
2.00THETA  ZERO 
2.50THETA  ZERO 
3 .00 THETA  ZERO 

_ 3.50THETA  ZERO. _ 

4.00THETA  ZERO 


7  3.411  24  9.703 

***P(A)=0.814  . . 

2  1.427  5  2.635 

***P( A)=0.829  ***P(A)=0.916 

1  1.000  _3  1.839 

***P( A)=0.836  ***P ( A) =0. 933 

1  1.000  2  1.427 

***P(A)=0.882  ***P(A)=0.936 

1  1.000 

***P( A)=0.911 

-B  -  0.536 _ 1  -  1.000 

***P(A>=0.812  ***P(A>=0.931 

0  0.536  1  1.000 

_ ***P  (A)  =0.833 _ ***P1A1*0,.944  _ 


BETA*. 15 


1  7FRA 

8  -  4^829 

32—  -  13.021 

1.50THETA 

ZERO 

3  2.005 

6  3.234 

***P(A)=0.845 

***P(A)=0.914 

2.00  THETA 

ZERO 

1  1.15ft  . 

3  2.005 

***P(A)=0.917 

2.50THETA 

ZERO 

1  1.125 

2  1.573 

_ ***P (A)  =0 .85 9 

*»«P (A1  =0.922 

3.00THETA 

ZERO 

1  1.125 

***P(A>=0.900 

3.50  THETA 

ZERO 

1  1.125  . 

***P( A)=0.916 

A.00THETA 

ZERO 

0  0.630 

1  1.125 

. ***P1A)=0.807 

***P1  A  1*0  .932 

BETA*. 10 

1 .08THFTA 

7  FRO 

11  .  5.547 

** 

1.50THETA 

ZERO 

3  2.294 

7  4.029 

2.00THETA 

ZERO 

2  1.771 

4  2.667 

1 

***PUL>  =0.849. 

_ ***P (A) =0 .923 

2.50THETA 

ZERO 

1  1.297 

2  1.777 

***P(A)=0.828 

3 *00 THETA 

ZERO 

1  1.297 

2  1.771 

***P ( A ) =0 .867 

***P(A)»0.931 

3.50THETA 

ZERO 

1  1.297 

__***P  1A1=0  .900 

4.00THETA 

ZERO 

1  1.297 

- - 

***P ( A) =0.915 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0 

LAMBDA 

=  3.5 

PRIOR  MEAN 

P(A)=.8 

P ( A ) = ,9 

R 

T/T0 

R  T/T0 

BETA=.05 

I 

1.00THETA 

ZERO 

17 

8.594 

** 

1.50THETA 

ZERQ 

5 

3.500 

9  _  5.753 

***P(A)=0.831 

f 

2.00THETA 

ZERO 

3 

2.583 

5  3.500 

**»P(A)a0.856 

_ **  JJ  a9X7 ; 

2 • 50THETA 

ZERO 

2 

2.104 

3  2.721 

***P( A)=0.862 

1 

3 r00THFTA 

ZERQ 

1 

1.583 

_2_ _ 2.133  . 

***P ( A ) =0.824 

3.50THETA 

ZERO 

1 

1.583 

2  2.104 

***P(A)=0.858 

***P(A)=0.929  ■ 

4.00THFTA 

7FRO 

1 

1.583 

7  2.104 

***P(A)=0.884 

***P(A)=0.946 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=4.0 


PRIOR  MEAN 

P(A>=.8 

P ( A) =.9 

R  T/T0 

R  T/T0 

BETA=.20 

1.00THETA 

ZERO 

5  2.669 

15  6.417 

1.50THETA 

ZERO 

2  1.427 

4  2.240 

***P {A)=0.845 

***P< A)=0.913 

2.00THETA 

ZERO 

1  1.000 

2  1.427 

***P(A)=0.848 

***PlA.lL“0 .911 

2 • 50THETA 

ZERO 

1  1.000 
***P( A)=0.900 

3.00THETA 

ZERO 

1  1.000 
***P(A)=0.919 

3.50THETA 

ZERO 

0  0.536 

1  1.000 

***P{A)=0.819 

***P( A)=0.937 

4.00THETA 

ZERO 

0  0.536 

1  1.000 

***P(A)=0.840 

***P(A)=0.949 

BETA=.15 

1.00THETA 

ZERO 

7  3.635 

20  8.651 

***PIA)=0.813 

1.50THETA 

ZERO 

2  1.573 

5  2.833 

***P( A)=0.816 

***P(A)=0.915 

2*00THETA 

ZERO 

_ 1  1*125 

3  2*005 

***P(A)=0.820 

***P{ A)=0.929 

2.50THETA 

ZERO 

1  1.125 

2  1.573 

— 

3.00THETA 

ZERO 

***PXA) =0*870 

***P( A)=0.931 

1  1.125 

***P( A)=0.902 

... 

.3*50 THETA 

ZERO 

. -  ■  ■  - 

...  1  1*125 

***P ( A ) =0 .923 

4.00THETA 

ZERO 

0  0.630 

(A) =0*815 

1  1.125 

***P(A)=0.938 

BETA= • 1 0 

1.00THETA 

ZERO  _ 

_  9 _  4.814 _ 

_26  __ 11.333 

1.50THETA 

ZERO 

3  2.229 

6  3.510 

***P(A)=0.830 

***P (A) =0.911 

2.00THETA 

ZERO 

2  1.771 

3  2.229 

♦♦♦P (A )=0.864 

***P(A>=0.909 

2 • 50THETA 

ZERO 

1  1.297 

2  1.771 

***P(A)=0.840 

***P(A)=0.912 

3.00THETA 

ZERO 

1  1.297 

2  1.771 

***P(A)=0.878 

♦♦*P (A) =0.940 

—  - 

3  .50THJETA 

ZERO 

-  . . -  ■  — 

1  L.32  8 

=>*^P  { A  )  =  0.904 

4.00THETA 

ZERO 

1  1.297 

(A) =0. 922 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0 


LAMBDA=4.0 


PRIOR  MEAN 


P ( A ) =• 8 
R  T/T0 


P(A)=.9 
R  T/T0 


BETA=.05 

_ 1-00 THETA  ZERO 

1 • 50THET A  ZERO 
2 .00THETA  ZERO 
2 *50 THETA  ZERO_ 

3.00THETA  ZERO 

3.50THETA  ZERO 

4.00THETA  ZERO 


13 _ 6^974  **  _ 

4  3.210  8  4.969 

2  2.204  4  3.156 

2  2.10  A _ 3 _  2.583 

***P<A)=0.876  #**P ( A ) =0 .924 

1  1.583  2  2.104 

***P  (AL=0-_83_6 _ ***P  1AJ_=0^914 

1  1.583  2  2.104 

***P ( A ) =0*869  ***P(A)=0.937 

1  1-583 
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TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0 


IAMBDA=4.5 


PRIOR  MEAN 

P ( A )*• 8 

R  T/T0 

P  ( A )  *  •  9 

R  T/T0 

BETA*. 20 

1.00THETA  ZERO 

5  2.635 

***P (A) =0.824 

12  5.367 

-  - 

1.50THETA  ZERO 

_  2 *00 THETA -ZERO _ 

2.50THETA  ZERO 

2  1.427 
***P(A)=0.856 
-1  1.000 
***P ( A ) =0 .857 

4  2.240 

***P( A)=0.924 
2--  1.427—. 

***P (A) =0.919 

1  1.000 

»»*P( A)=0.900 

'I 

tl 

3.00THETA  ZERO 

3.50THETA  7ERO 

0  0*526 

1  1.000 

***P ( A) *0.924 
.  1  1 .000 

it 

_  4.00THETA  ZERO 

***P(A)=0.825 

0  0.536 

***PIA1 =0^844 

♦♦♦P (A)=0«941 

1  _  1.000 
M4P  (Al=0.998 

—   

BETA*. 15 

1*00THETA  zero 

6  3^234 

15  J>+JB X 

|; 

***P(A)=0.816 

t, 

1.50THETA  ZERO 

2  1.573 

4  2.484 

»»»p ( ft ) =0.829 

2.00THETA  ZERO 

1  1.125 

2  1.578 

l 

***P( A)=0.830 

f 

. .  - .  . 

2.*»0THETA  ZERO 

1  1.12*? 

2-  1 . 573 

1, 

ft 

***PCA)=0.878 

***p<A)=0.938 

[  -  * 

3.00THETA  ZERO 

-  -  -  ---  - 

1  .  1.125 

f. 

***P(A)=0.908 

!i 

3 .50 THETA  ZERO 

1  1.125 

1 

***P ( A) *0.928 

4.00THETA  ZERO 

&  0,630 

1„  1.125 

it 

<c**P  ( A)  *0.820 

<t<c<cP  1  A)  =0.943 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 


D I SCRIM  I NAT  ION" RAT I 0=3.0  LAMBDA=4.5 


PRIOR  MEAN 

P(A>«.8 

P|A>=.9 

R  T/T0 

R  T/T0 

RPTAs  1  fl  

1.00THETA 

ZERO 

8  4.333 

19  8.677 

♦♦♦PIA>=0.815 

4 

W50THFTA 

7FRO 

3  2^729 

5  3.141  l 

t' . 

♦♦♦PC A) =0.844 

2.00THETA 

ZERO 

_ 2  1.771 

3 _ 2.229 

♦♦♦Pi  A)  =0-875 

♦♦♦PI A1 »0.91 A 

\ 

1 

2.50THETA 

ZERO 

1  1.297 

2  1.771 

♦♦♦PI A) =0.849 

♦♦♦P( A) ®0.920 

3t00THFTA 

7  FRO 

1  1 -797 

2  .  1 .771 

1  _ _ _ _ _ 

_ ***P I A) =0 .885 

_ ♦♦♦PIA) *0.946 

i 

3.50THETA  ZERO 

_ 1 _  1jl297 

♦♦♦PIA 1 =0.910 

> 

» 

4.00THETA 

ZERO 

1  1.297 

■)! 

> 

♦♦♦PIA) «0. 927 

BETA=.05 

1.00THETA 

ZERO 

11  fe.l.72_ 

26 12.000 

1 

1.50THFTA 

7FR0 

4  3.042 

7  4.542 

’i 

♦♦♦PI A)=0*838 

2.00THETA 

ZERO 

2  2.104 

4  3.042 

r 

1 

♦♦♦PIA)*0.828 

♦♦♦P 1 A ) a  0 . 920 

- 

2.50THETA 

ZERO 

2  2.104 

3  2.583 

***P(A)=0.886 

♦♦♦P 1 A ) =0.932 

3.00THETA 

ZERO 

1  1.583 

2  2.104 

..♦♦♦PIA  1=0.845 

♦♦♦Pf A) =0.921 

3.50THETA 

ZERO 

1  1.583 

2  2.104 

♦♦♦P|A)=0.877 

♦♦♦P 1 A )  =  0.944 

4.00THETA 

ZERO 

1  1.583 
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TABLE  2  BAYES/CLASSICAL  FIXEO  TIME  TESTS 


DISCRIMINATION  RATIO=3.0  LAMBDA=5.0 


PRIOR  MEAN 

BETA=.20 

1.00THETA  ZERO 
1.50THETA  ZERO 
2  •00THETA..ZERO 
2.50THETA  ZERO 
3.00THETA  ZERO 
3.50THETA  .ZERO 
4.00THETA  ZERO 


P ( A )  =  *8  P(A)=.9 

R  T/T0  R  T/T0 


4  2.240 

***P(A)=0.813 
2  1.427 

***P(A)=0.865 
1 

***P ( A ) =0.863 


0  0.536 

***P(A)=0.804 
0  0.536 

***P(A)=0.829 
0  0.536 

***P  LA) =0.848 


10  4.552 

***PIA) =0.905 
3  1.839 

***P(A)=0.906 
1.427 
***P(A)=0.925 
1  1.000 

***PJA1=0.903 
1  1.000 

***P( A)=0.928 

-.1  _ 1.000 

***p(A)=0.944 

1  1.000 

***PIJU=0.956 


1.000 _  _2_ 


BETA= .15 

1.J00THETA  -ZERO  _ 5 _  2.887 _ 12 _ S.607L- - 

1.50THETA  ZERO  2  1.573  4  2.422 

***p(A)=0.838  ***P< A)=0.916 

- -2.00THEIA  ZERO  _ X _  _  JU125 _ 2 _ 1.573 _ 

***P< A)=0.837  ***P<  A)=0.908 

2.50THETA  ZERO  1  1.125  2  1.573 

-  - - - - ***P XA 1  =0.884 _ (  A)  =0.943 .  _ 

3.00THETA  ZERO  1  1.125 

***P(A)=0.913 

— _ 3.50IHETA  ZERO _  0  0.630  1 _ 1.128 

***P(A)=0.802  ***P ( A) =0.932 

4.00THETA  ZERO  0  0.630  1  1.125 

_ _ _ ***P  (A)  =0.824 _ ♦»*P  ( A)*0.946 _ 


TABLE  2  BAYES/CLASSICAL  FIXED  TIME  TESTS 


DISCRIMINATION  RATIO=3.0 


LAMBDA=5.0 


PRIOR  MEAN 

P(A)=.8 

R  T/T0 

P  ( A ) 
R 

=  .9 

T/T0 

BETA=.10 

1 ..00THFT A 

7FRO 

7  3.927 

1  A 

7.589 

***P(A)=0.815 

1.50THETA 

ZERO 

2  1.775 

5 

3.094 

' 

***P1A1  1  A 

2.00THETA 

ZERO 

1  1.301 

3 

-2.229 

***P(A) 

=0.926 

2  .spTHFTA 

ZERO 

1  1-.2Q7 

2 

1 .771 

***P(A>=0.855 

***P(A) 

=0.926 

3.00THETA 

ZERO 

1 

1.297 

***P( A) 

=0.000 

3.50THETA 

ZERO 

_  1 

1*297  _ 

***PLA) 

=0_*9.14„. 

1 

( 

4 ,00THFT  A 

7  FRO 

1 

1.297 

t) 

***P<A) 

=0.931 

RFTA=.05  _ 

1.00THETA 

ZERO 

10  5.813 

22 

10.568 

1 .50THETA 

ZERO 

3  2.611_ 

_  6 _ 

3.008 

2.00THFTA 

ZERO 

2  2.104 

4 

3.042 

***P ( A ) =0.837 

***P(A)=0.928 

2 • 50THET  A 

ZERO 

1  1.626 

3 

2.583 

***P(A) 

=0.939 

3.00THETA 

ZERO 

1  1.583 

2 

2.  104 

***P(A)=0.852 

***P(A) 

=0.927 

3.50THETA 

ZERO 

1  1.583 

2 

2.104 

***P( A)=0.8R3 

***P< A) 

=0.948 

4.00THETA 

ZERO 

1 

1.633 

***P< A) 

=0.905 
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6.0  DEVELOPMENT,  DESCRIPTION  AND  USE  OF  THE  BAYES  SEQUENTIAL  TESTS 


6.1  THE  TEST  STATISTIC  AND  THE  DECISION  CRITERIA 


The  sequential  test  is  designed  around  the  sequence  of  statistics  p 


where 


Pn  =  P(0  2  0lWn)  c  E  xi)* 


i=l 


That  is,  PQ  is  the  (posterior)  probability  that  8  2  0^  (minimum  acceptable 


n 

MTBF)  given  the  total  operate  time  t(n)  *»  x-»  where  n  is  the  number  of 

i=l  1 

failures.  The  decision  criteria  are  simply: 


when,  for  the  first  time, 

Pn  *  1-3*  stop  the  test  and  accept, 
or  when,  for  the  first  time, 

Pq  s  p*  stop  the  test  and  reject. 

If,  at  the  n=m  stage 

3*  <  P  <  1-3*  the  test  is  continued, 
m 

It  turns  out  that,  for  each  n,  there  exists  a  t*(n)  such  that  P  ^  1-3*  is 
necessary  and  sufficient  for  t(n)  *  t*(n)  and  there  exists  a  t#(n)  such  that 
Pq  £  3*  is  necessary  and  sufficient  for  t(n) £ t#(n) .  Thus,  it  is  not  necessary 

to  compute  PQ  at  each  step;  it  is  necessary  only  to  "precompute"  t*(n)  and 
t*(n)  for  each  n.  This  also  is  quite  simple  since  t#(n)  and  t*(n)  are  easily 

derived  from  tables  of  the  X2  distribution  when  X  (the  prior  shape  parameter) 
is  an  integer  or  an  integer  divided  by  two.  When  t#(n)  £  0  no  reject  decision 
is  allowed. 

6.2  THE  INDEXING  PARAMETERS 


The  sole  indexing  parameter  for  the  sequential  tests,  given  in  Table  3> 
is  3**  The  choices  provided  are  3*  *»  .10, .20, .30, .40.  However,  to  use 
Table  3  it  is  required  to  know  1,0^  and  the  prior  mean  (ordinarily,  taken  to 
be  equal  to  the  predicted  MTBF).  The  value  of  X  must  be  an  integer  or  cun 
integer  divided  by  two.  All  that  is  tabled  in  Table  3  is  the  percentage 
points  of  the  X^  distribution  corresponding  to  3*  and  1-3*  for  m  degrees 
of  freedom.  Because  the  Bayes  sequential  test  statistic  t(n)  jumps  over  the 
accept/reject  limit,  they  actually  provide  smaller  risks  than  the  Classical 
tests  and  hence,  risks  of  3*  **  «30,.^O  are  not  necessarily  to  be  avoided. 
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6.3  USE  OF  TABLE  3 
6.3.1  PRETEST  CHECKS 


As  previously  mentioned,  the  prior  mean  is  to  he  taken  equal  to  the 
predicted  MTBF.  An  MTEF  is  required  to  use  the  tests.  Before  the  test 
begins,  one  of  the  following  three  quantities  must  he  computed 

C^  =  2(X-l) (prior  mean)/91  ,  X  >  1  , 

Cg  =  2(prior  median)/l. 44-30^  ,  X  =  1  , 
or 

C3  «  2(prior  median) /4. 397 6 v  X  -  l/2  . 

For  Cg  or  C^  the  prior  median  is  to  he  taken  equal  to  the  predicted  MTBF. 

Now,  select  Table  3  with  value  of  P*  desired  and  enter  that  table  in  the 
m  =  2X  row  and  verify  that  C^  >  T#.  Here  (T#,T*)  is  notation  for  the 

percentage  points.  If  C^  is  less  than  or  equal  to  T#,  no  Bayes  test  of  any 
variety  is  permitted  and  a  Classical  test  is  suggested,  e.g.,  Mil.-Std.  78IB. 
Having  verified  C^  >  T*  in  the  ns=2X  row,  continue  as  follows. 

6.3.2  DETERMINATION  OF  THE  ACCEPT/REJECT  CRITERIA 


First,  it  is  necessary  to  determine  which  values  of  m  apply  to  this 
particular  test.  The  relationship  between  n  and  m  is  simple:  2(X+i)  is  the 
m  value  corresponding  to  n=i.  For  example,  suppose  X=4. 5,  then  for  n=l,  use 
m  *»  2(4. 5+l)  =  11;  for  n=2,  use  m  »  2(4. 5f2)  »  13;  for  n=3,  use  nt=15  and  so  on. 


It  remains  to  determine  what  the  values  of  t#(n)  and  t*(n)  are  for  each 
n.  This  is  done  by  entering  the  corresponding  m  row,  that  is,  the  m  that 
corresponds  to  n  and  determining 


Accept  Limit 
t* 

t* 

or 

t* 


8^T* 

~2 


0.T* 


[(x-l) (prior  mean)]  , 


(prior  median) 

053 

(prior  median) 

J^39f 


X>1, 

X  =  1/2  . 


THE  REJECT  LIMITS  t*  ARE  EXACTLY  THE  SAME  EXCEPT  T*  IS  TO  BE  REPIACED  BY  T# 
IN  THE  ABOVE  EQUATIONS.  For  example 
0  T 

t*  =  .  ■k.t  -  [(X-l)(prior  mean)]  ,  X  >  1. 
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By  way  of  summary:  the  test  continues  as  long  as  t#(n)  <  t(n)  <  t*(n).  When 
t(n)  ^  t*(n)  the  test  is  passed.  When  t(n)  £  t#(n)  the  test  is  failed.  Some¬ 
times  t*(n)  will  be  negative  until  some  number  n^  >  1.  This  does  not  mean  that 

n^  failures  must  be  observed;  it  merely  means  that  the  total  operate  time  for 
the  first  Hq  failures  must  exceed  t*^]^)  for  a  pass  decision.  Thus,  if  the 
first  failure  time  exceeds  t*(nQ )  the  test  is  passed. 

6.3.3  TRUNCATION  OF  THE  TESTS 

Truncation  of  the  tests  of  Table  3  is  provided  for  in  Tables  3H>  3T2, 

3T3  and  3T4.  These  tables  give  the  step,  n^.,  at  which  the  test  is  to  be 

truncated  for  3*  =  .10,. 20, .30  and  .40,  respectively.  Finally,  the  truncation 
rule  is  if  t(n  )  ^  t*(n-t)  +  t#(n-fc)  the  test  is  passed.  Otherwise,  the  test 

t  - g - 

is  failed.  The  truncation  points,  n^  have  been  selected  so  that  for  all 
tests,  the  probability  of  over  reaching  n^.  is  £  0.10. 

6.3.4  THE  PROBABILITY  OF  ACCEPTANCE  AND  EXPECTED  TEST  TIME 

Tables  3pl,  3P2,  3p3  and  3p4  give  (for  p*  =  .10,. 20,. 30  and  .40  respec¬ 
tively)  the  probability  of  acceptance,  p(A)  and  the  expected  test  time,^ 
in  multiples  of  0^.  The  tables  are  indexed  on  X  and  (prior  mean)/0^.  To 

obtain  real  expected  test  time,t  must  be  multiplied  by  0^.  Also  given  in 
these  tables  are  numbers  Pi(A):  the  probability  of  acceptance  at  the  very 
first  opportunity,  i.e.,  when  t*  >  0  for  the  first  time.  Naturally, 

P1(A)  «;  P(A) . 

EXAMPLE:  Suppose  X=3*5>  prior  mean  =  100,  0^25  and  P*=0.10  is  desired. 

Table  3,  3=0.10  is  to  be  used  for  calculating  the  accept/reject  criteria. 

Step  1.  Compute  C^  =  2(X-l)(prior  mean)/0^  =  20.  Notice  (in  Table  3) 
that  C^  =  20  >  T#  =  2.833  (in  the  m  =  2X  =  7  row)  so  a  sequen¬ 
tial  test  can  be  used. 

Step  2.  Determine,  for  each  n,  the  corresponding  values  of  m  to  be 
used  from  Table  3* 

For  n=l,  di=2(\+1)=9 
n=2,  m=2(X+2)=ll 

n=3,  m=2(\+3)=13  and  so  on. 

Step  3*  Hie  values  of  t*  and  t^.  are  now  easy  to  determine 

0  T* 

t*(l)  =  -  (X-l)(prior  mean)  =  ^5  (l4.684)-(2.5)(lOO) 

=•  -  66.45 
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e  t* 

t*(2)  =  - (\-l)(prior  mean)  *=  ^  (17*275)  -(2.5)(lOO) 

«  -  34.06 

t*(3)  -  ^  (19.812)-  250  »  -  2.35 

t*(4)  =  25  (22.307)-  250  =  28.84  and  so  on. 

2 

Thus,  the  first  time  t*  Is  positive  Is  at  n=4. 

HOWEVER,  THIS  MAY  BE  MISLEADING.  WHAT  IS  MEANT  IS  THAT  IF  THE  ITEM 
UNDER  TEST  HUNS  28.84  HRS.  OR  MORE  WITHOUT  A  FAILURE  THE  TEST  IS  PASSED 
AND  NO  FAILURE  NEED  BE  OBSERVED.  IF  THE  FIRST  FAILURE  TIME  IS  LESS  THAN 
28.84  BUT  THE  SUM  OF  THE  FIRST  TWO  FAILURE  TIMES  EXCEEDS  28.84  THE  TEST 
IS  PASSED.  IN  SHORT:  THE  ng  FOR  WHICH  t*(ng)  FIRST  BECOMES  POSITIVE  IS 
USED  ONLY  TO  DETERMINE  THE  TOTAL  OPERATE  TIME  SUCH  THAT  IF  THE  SUM  OF 
THE  FIRST  ng  FAILURE  TIMES  EXCEEDS  t*(ng)  THE  TEST  IS  PASSED.  IN  THIS 
CASE  ng=4  AND  THAT  DOES  NOT  MEAN  4  FAILURES  MUST  BE  OBSERVED. 


The  values  t*(n)  are  computed  In  a  similar  manner  only  T*  Is  used. 
For  this  example.  Table  3P1  yields  P(A)=1.00,  P^(A)=1.00  AND  £*1.16. 
Thus,  In  terms  of  actual  calendar  time  the  test  runs,  on  the  average, 
l.l6(0i)  *=  29  hrs.  Table  3T1  yields  n-fcs=5«  In  this  example  P(9  i  0i) 
was  very  high,  a  priori,  so  the  reader  will  find,  on  calculating  t*(n), 
rejection  cannot  occur  for  quite  a  few  values  of  n. 
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TABLE  3  BAYESIAN  SEQUENTIAL  TESTS 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS 


P*  =  .10 

m_T* T^ 

1  .016  2.706 

2  .211  4.605 

3  -584  6.251 

4  1.064  7-779 

5  1.610  9.236 

6  2.204  10.645 

7  2.833  12.017 

8  3.490  13.362 

9  4.168  14.684 

10  4.865  15.987 

11  5.578  17.275 

12  6.304  18.549 

13  7*042  19.812 

14  7.790  21.064 

15  8.547  22.307 

16  9.312  23.5^2 

17  10.085  24.769 

18  10.865  25.989 

19  11.651  27.204 

20  12.443  28.412 

21  13.240  29.615 

22  14.042  30.813 

23  14.848  32.007 

24  15.659  33.196 

25  16.473  34.382 

26  17.292  35.563 

27  18.114  36.7^1 

*  28  18.939  37.916 

29  19.768  39.088 

30  20.599  40.256 

l4l 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .10 


m 

T* 

T* 

31 

21.434 

41.422 

32 

22.271 

42.585 

33 

23.IIO 

43.745 

34 

23.952 

44.903 

35 

24.797 

46.059 

3  6 

25.643 

47.212 

37 

26.492 

48.363 

38 

27.343 

49.513 

39 

28.196 

50.660 

40 

29.051 

51.805 

4l 

29.907 

52.949 

42 

30.765 

54.090 

43 

31.625 

55.230 

44 

32.487 

56.369 

45 

33.350 

57.505 

46 

34.215 

58.641 

47 

35.081 

59.774 

48 

35.949 

60.907 

49 

36.818 

62.038 

50 

37.689 

63.167 

51 

38.560 

64.295 

52 

39.433 

65.422 

53 

40.308 

66.548 

54 

41.183 

67.673 

55 

42.060 

68.796 

56 

42.937 

69.919 

57 

43.816 

71.040 

58 

44.696 

72.160 

59 

45.577 

73.279 

60 

46.459 

74.357 

142 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .10 


m 

T* 

T* 

6l 

47.342 

75-514 

62 

48.226 

76.630 

63 

49.111 

77.745 

64 

49.996 

78.860 

65 

50.883 

79.973 

66 

51.771 

81.086 

67 

52.659 

82.197 

68 

53-548 

83.308 

69 

54.438 

84.418 

70 

55.329 

85.527 

71 

56.221 

86.635 

72 

57.113 

87.743 

73 

58.006 

88.850 

74 

58.900 

89.956 

75 

59.795 

91.062 

76 

60.690 

92.166 

77 

61. 586 

93.270 

78 

62.483 

94.374 

79 

63.380 

95.476 

80 

64.278 

96.578 

81 

65.177 

97.680 

82 

66.076 

98.780 

83 

66.976 

99.881 

84 

67.  $76 

100.980 

85 

68.777 

102.079 

86 

69.679 

103.177 

87 

70.581 

104.275 

88 

71.484 

105.372 

89 

72.3  &7 

106.469 

90 

73.291 

107.565 

143 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  ®  .10 


m 

T* 

T* 

91 

74.196 

108.661 

92 

75.101 

109.756 

93 

76.006 

110.850 

94 

76.912 

111.944 

95 

77.818 

113.038 

96 

78.725 

114.131 

97 

79.633 

115.223 

98 

80.541 

116.315 

99 

81.449 

117.407 

100 

82.358 

118.498 

101 

83.268 

119.589 

102 

84.177 

120.679 

103 

85.088 

121.769 

104 

85.998 

122.858 

105 

86.909 

123.947 

106 

87.821 

125.035 

107 

88.733 

126.123 

108 

89.645 

127.211 

109 

90.558 

128.298 

110 

91.471 

129.385 

111 

92.385 

130.472 

112 

93.299 

131.558 

113 

94.213 

132.643 

114 

95.128 

133.729 

115 

96.043 

134.813 

116 

96.958 

135.898 

117 

97.874 

136.982 

118 

98.790 

138.066 

119 

99.707 

139.149 

120 

100.624 

jL40.c!33 

144 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .10 


m 

T* 

T* 

121 

101.541 

141.315 

122 

102.458 

142.398 

123 

103.376 

143. 480 

124 

104.295 

144.562 

125 

105.213 

145.643 

126 

106.132 

146.724 

127 

107.051 

147.805 

128 

107.971 

148.885 

129 

108.891 

149.965 

130 

109.811 

151.045 

131 

110.732 

152.125 

132 

m.652 

153.204 

133 

112.573 

154.283 

134 

113.495 

155.361 

135 

114.416 

156.440 

136 

115.338 

157.518 

137 

116.261 

158.595 

138 

117.183 

159.673 

139 

118.106 

160.750 

140 

119.029 

161.827 

l4l 

119.953 

162.904 

142 

120.  $76 

163.980 

143 

121.800 

165.056 

144 

122.724 

166.132 

145 

123.649 

167.207 

146 

124.574 

168.283 

147 

125.499 

169.358 

148 

126.424 

170.432 

149 

127.349 

171.507 

150 

128.275 

172.581 

145 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS 


t  m 

p*  =  .20 

T* 

T* 

i 

.064 

1.642 

2 

.446 

3.219 

3 

1.005 

4.642 

4 

1.649 

5.989 

5 

2.342 

7.289 

6 

3-070 

8.558 

7 

3.822 

9.803 

8 

4.594 

II.030 

9 

5-380 

12.242 

10 

6.179 

13.442 

11 

6.989 

14.631 

12 

7.807 

15.812 

13 

8.634 

16.985 

14 

9.467 

18.151 

15 

10.307 

19.311 

16 

11.152 

20.465 

17 

12.002 

21.615 

18 

12.857 

22.760 

19 

13.716 

23.900 

20 

14.578 

25.038 

21 

15.445 

26.171 

22 

16.314 

27.302 

23 

17.187 

28.429 

24 

18.062 

29.553 

25 

18.940 

30.675 

26 

19.820 

31.795 

27 

20.703 

32.912 

28 

21.588 

34.027 

29 

22.475 

35.139 

30 

23.364 

36.250 

1  46 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
3*  =  .20 


m 

T* 

T* 

31 

2k. 255 

37-359 

32 

25.148 

38.466 

33 

26.042 

39.972 

34 

26.938 

40.676 

35 

27.836 

41.778 

36 

28.735 

42.879 

37 

29.636 

43.978 

38 

30.537 

45.076 

39 

31.441 

46.173 

40 

32.345 

47.269 

4l 

33.251 

48.363 

42 

34.197 

49.456 

43 

35.065 

50.548 

44 

35.974 

51.639 

45 

36.884 

52.729 

46 

37.796 

53.818 

47 

38.708 

54.906 

48 

39.621 

55.993 

49 

40.534 

57.079 

50 

41.449 

58.164 

51 

42.365 

59.248 

52 

43.281 

60.332 

53 

44.199 

61.414 

54 

45.117 

62.496 

55 

46.036 

63.577 

56 

46.955 

64.658 

57 

47.^76 

65.737 

58 

48.797 

66.816 

59 

49.718 

67.895 

60 

50.641 

68.972 

147 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
3*  =  .20 


m 

T* 

T* 

6l 

51.564 

70.049 

62 

52.487 

71.125 

63 

53.412 

72.201 

64 

54.337 

73.276 

65 

55.262 

74.351 

66 

56.188 

75-425 

67 

57.115 

76.498 

68 

58.042 

77.571 

69 

58.970 

78.643 

70 

59.898 

79.715 

71 

60.827 

80.786 

72 

61.756 

81.857 

73 

62.686 

82.927 

74 

63.616 

83.997 

75 

64.547 

85.066 

76 

65.478 

86.135 

77 

66.409 

87.203 

78 

67.342 

88.271 

79 

68.274 

89.338 

80 

69.207 

90.405 

81 

70.140 

91.472 

82 

71.074 

92.538 

83 

72.008 

93.604 

84 

72.943 

94.669 

85 

73.878 

95.734 

86 

74.813 

96.799 

87 

75.749 

97.863 

88 

76.685 

98.927 

89 

77.622 

99.991 

90 

78.558 

101.054 

148 


TABLE  3  BAYESIAN  SEQUENCE  TESTS  (CONTD.) 
3*  =  .20 


m 

T# 

T* 

91 

79.496 

102.117 

92 

80.433 

103.179 

93 

81.371 

104.241 

94 

82.309 

105.303 

95 

83.24 8 

106.364 

96 

84.187 

107.425 

97 

85.126 

108.486 

98 

86.065 

109.547 

99 

87.005 

110.607 

100 

87.945 

Hl.667 

101 

88.886 

112.726 

102 

89.827 

113.786 

103 

90.768 

114.845 

io4 

91.709 

115.903 

105 

92.650 

116.962 

106 

93.592 

118.020 

107 

94.534 

119.078 

108 

95.477 

120.135 

109 

96.420 

121.192 

110 

97.362 

122.250 

111 

98.306 

123.306 

112 

99.249 

124.363 

113 

IOO.193 

125.419 

114 

101.137 

126.475 

115 

102.081 

127.531 

116 

IO3.025 

128.587 

117 

103.970 

129.642 

118 

104.915 

130.697 

119 

105.860 

131.752 

120 

106.806 

132.806 

149 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
3*  =  .20 


m 

T* 

T* 

121 

107.751 

133.861 

122 

IO8.697 

134.915 

123 

109.643 

135.969 

124 

110.589 

137.022 

125 

Hl.536 

138.076 

126 

112.483 

139.129 

127 

113.430 

140.182 

128 

114.377 

141.235 

129 

115.324 

142.288 

130 

116.272 

143.340 

131 

117.219 

144.392 

132 

118.167 

145.444 

133 

119.116 

146.496 

134 

120.064 

147 . 548 

135 

121.012 

148.599 

136 

121.961 

149.651 

137 

122.910 

150.702 

138 

123.859 

151.753 

139 

124.809 

152.803 

l4o 

125.758 

153.854 

l4l 

126.708 

154.904 

142 

127.658 

155.954 

143 

128.608 

157.004 

144 

129.558 

158.054 

145 

130.508 

159.104 

146 

131.459 

160.153 

147 

132.409 

161.202 

148 

133.360 

162.251 

149 

134.311 

163.300 

150 

135.263 

164.349 

150 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS 


m 

P*  =  .30 

T* 

T* 

i 

.148 

1.074 

2 

.713 

2.4o8 

3 

1.424 

3.665 

4 

2.195 

4.878 

5 

3.000 

6.064 

6 

3.828 

7.231 

7 

4.671 

8.383 

8 

5.527 

9.524 

9 

6.393 

10.656 

10 

7.267 

11.781 

11 

8.148 

12.899 

12 

9.034 

14.011 

13 

9.926 

15.119 

14 

10.822 

16.222 

15 

11.721 

17.322 

16 

12.624 

l8.4l8 

17 

13.531 

19. 511 

18 

14.440 

20.601 

19 

15.352 

21.689 

20 

16 . 266 

22.775 

21 

17.182 

23.858 

22 

18.101 

24.939 

23 

19.021 

26.018 

24 

19.943 

27.096 

25 

20.867 

28.172 

26 

21.792 

29.246 

27 

22.719 

30.319 

28 

23.648 

31.391 

29 

24.577 

32.461 

30 

25.508 

33.530 

151 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 

P*  =  .30 


m 

T* 

T* 

31 

26.440 

34.598 

32 

27.373 

35.665 

33 

28.307 

36.731 

34 

29.242 

37.795 

35 

30.178 

38.859 

36 

31.115 

39.922 

37 

32.053 

40.984 

38 

32.992 

42.045 

39 

33.932 

43.105 

4o 

34.872 

44.165 

41 

35.813 

45.224 

42 

36.755 

46.282 

43 

37.698 

47.339 

44 

38.641 

48.396 

45 

39.585 

49.452 

46 

40.529 

50.507 

47 

41.474 

51.562 

48 

42.420 

52.616 

49 

43.366 

53.670 

50 

44.313 

54.723 

51 

45.261 

55.775 

52 

46.209 

56.827 

53 

47.157 

97.879 

54 

48.106 

58.930 

55 

49.055 

59.981 

56 

50.005 

61.031 

57 

50.956 

62.080 

58 

51.906 

63.129 

59 

52.858 

64.178 

60 

53.809 

65.227 

152 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .30 


m 

T* 

T* 

61 

54.761 

66.275 

62 

55-714 

67.322 

63 

56.666 

68.369 

64 

57.620 

69.4l6 

65 

58.573 

70.462 

66 

59.527 

71.509 

67 

6o.48i 

72.554 

68 

61.436 

73.600 

69 

62.391 

74.645 

70 

63*346 

75.689 

71 

64.302 

76.734 

72 

65.258 

77.778 

73 

66.214 

78.822 

74 

67.170 

79.865 

75 

68.127 

80.908 

76 

69.084 

81.951 

77 

70.042 

82.994 

78 

70.999 

84.036 

79 

71.957 

85.078 

80 

72.915 

86.120 

81 

73.874 

87.161 

82 

74.833 

88.203 

83 

75.792 

89.244 

84 

76.751 

90.284 

85 

77.710 

91.325 

86 

78.670 

92.365 

87 

79.630 

93-405 

88 

80.590 

94.445 

89 

81.551 

95.484 

90 

82.511 

96.524 

153 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .30 


m 

T* 

T H* 

91 

83.472 

97.563 

92 

84.433 

98.602 

93 

85.394 

99.641 

94 

86.356 

IOO.679 

95 

87.318 

IOI.717 

9  6 

88.279 

102.755 

97 

89.242 

103.793 

98 

90.204 

104.831 

99 

91.166 

105.868 

100 

92.129 

106.906 

101 

93.092 

107.943 

102 

94.055 

108.980 

103 

95.018 

110.017 

104 

95.982 

111.053 

105 

96.945 

112.090 

106 

97.909 

113.126 

107 

98.873 

114.162 

108 

99.837 

115.198 

109 

100.801 

116.233 

110 

IOI.766 

117.269 

111 

102.730 

118.304 

112 

103.695 

119-340 

113 

104.660 

120.375 

114 

105.625 

121.410 

115 

106.590 

122.444 

ll6 

107.556 

123.479 

117 

108.521 

124.513 

118 

109.487 

125.548 

119 

110.453 

126.582 

120 

111.419 

127.616 

154 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  -30 


m 

T* 

T* 

121 

112.385 

128.650 

122 

113.351 

129.684 

123 

114.317 

130.717 

124 

115.284 

131.751 

125 

116.251 

132.784 

126 

117.217 

133.817 

127 

118.184 

134.850 

128 

119.151 

135.883 

129 

120.118 

136.916 

130 

121.086 

137.949 

131 

122.053 

138.981 

132 

123.021 

l4o.ol4 

133 

123.989 

l4l.o46 

134 

124.956 

142.078 

135 

125.924 

143.110 

136 

126.892 

144.142 

137 

127.860 

145.174 

138 

128.829 

146.206 

139 

129.797 

147.237 

l4o 

130.766 

148.269 

l4l 

131.734 

149.300 

142 

132.703 

150.331 

143 

133.672 

151.362 

144 

134.641 

152.393 

145 

135.610 

153.424 

l46 

136.579 

154.455 

147 

137.548 

155.486 

148 

138.518 

156.516 

149 

139-487 

157.547 

150 

140.457 

158.577 

155 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS 
P*  =  .40 


m 

T* 

T* 

i 

.275 

.708 

2 

1.022 

1.833 

3 

1.869 

2.946 

4 

2.753 

4.045 

5 

3.656 

5.132 

6 

4.570 

6.211 

7 

5.493 

7.283 

8 

6.423 

8.351 

9 

7.357 

9.4i4 

10 

8.295 

10.473 

n 

9.238 

11.530 

12 

10 . 182 

12.584 

13 

11.129 

13.636 

l4 

12.079 

14.685 

15 

13.030 

15.733 

16 

13.983 

16.780 

17 

14.937 

17.824 

18 

15.893 

18.868 

19 

16.850 

19.910 

20 

17.809 

20.951 

21 

18.768 

21.992 

22 

19.729 

23.031 

23 

20.690 

24.069 

24 

21.653 

25.106 

25 

22.616 

26.143 

26 

23-579 

27.179 

27 

24.544 

28.214 

28 

25.509 

29.249 

29 

26.475 

30.283 

30 

27.442 

31.316 

156 

TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 

P*  =  .40 


m 

T* 

T* 

31 

28.409 

32.349 

32 

29.376 

33.381 

33 

30.344 

34.413 

34 

31.313 

35.444 

35 

32.282 

36.475 

36 

33.252 

37.505 

37 

34.222 

38.535 

38 

35.192 

39-564 

39 

36.163 

40.594 

4o 

37.134 

41.622 

4l 

38.106 

42.651 

42 

39.077 

43.679 

43 

40.050 

44.706 

44 

41.022 

45.734 

45 

41.995 

46.761 

46 

42.968 

47.7&7 

47 

43.942 

48.814 

48 

44.915 

49.840 

49 

45.890 

50.866 

50 

46.864 

51.892 

51 

47.838 

52.917 

52 

48.813 

53.942 

53 

49.788 

54.967 

54 

50.764 

55.992 

55 

51.739 

57.016 

56 

52.715 

58.040 

J7 

53.691 

59.064 

58 

54.667 

60.088 

59 

55.643 

61.112 

6o 

56.620 

62.135 

1?7 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 

3*  =  .ho 


m 

T* 

T* 

6l 

57.597 

63.158 

62 

58.574 

64.181 

63 

59.551 

65.204 

64 

60.528 

66.226 

65 

61.506 

67.249 

66 

62.484 

68.271 

67 

63.462 

69.293 

68 

64.440 

70.315 

69 

65.418 

71.337 

70 

66.396 

72.358 

71 

67.375 

73.380 

72 

68.353 

74.401 

73 

69.332 

75.422 

74 

70.311 

76.443 

75 

71.290 

77.464 

76 

72.270 

78.485 

77 

73.249 

79.505 

78 

74.229 

80.526 

79 

75.208 

81.546 

80 

76.188 

82.566 

81 

77.168 

83.586 

82 

78.148 

84. 606 

83 

79.128 

85.626 

84 

80.108 

86.646 

85 

81.089 

87.665 

86 

82.069 

88.685 

87 

83.050 

89.704 

88 

84.031 

90.723 

89 

85.012 

91.742 

90 

85.993 

92.761 

158 


TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
3*  =  .40 


m 

T* 

T* 

91 

86.S74 

93.780 

92 

87-955 

94.799 

93 

88.936 

95.818 

94 

89.918 

96.836 

95 

90.899 

57.855 

96 

91.881 

98.873 

57 

92.862 

99.892 

98 

93.844 

100.910 

99 

94.826 

101.928 

100 

95.808 

102.946 

101 

96.790 

103.964 

102 

57.772 

104.982 

103 

98.754 

105.999 

104 

99.737 

107 .017 

105 

IOO.719 

108.035 

106 

101.701 

109.052 

107 

102.684 

110.070 

108 

103.667 

III.087 

109 

104.649 

112.104 

110 

105.632 

113.121 

ill 

106.615 

114.138 

112 

107 . 598 

115.155 

113 

108.581 

116.172 

114 

109.564 

117.189 

115 

110.547 

118.206 

116 

111.531 

119.223 

117 

112. 514 

120.239 

118 

113.498 

121.256 

119 

114.481 

122.273 

120 

115.465 

123.289 
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TABLE  3  BAYESIAN  SEQUENTIAL  TESTS  (CONTD.) 
P*  =  .40 


m 

T* 

T* 

121 

116.448 

124.305 

122 

117.432 

125.322 

123 

118.416 

126.338 

124 

119.399 

127.354 

125 

120.383 

128.370 

126 

121.367 

129.386 

127 

122.351 

130.402 

128 

123.335 

131.418 

129 

124.320 

132.434 

130 

125.304 

133.450 

131 

126.288 

134.465 

132 

127.272 

135.481 

133 

128.257 

136.497 

134 

129.241 

137.512 

135 

130.226 

138.528 

136 

131.210 

139.543 

137 

132.195 

140.559 

138 

133.180 

141.574 

139 

134.164 

142.589 

l4o 

135.149 

143.604 

l4l 

136.134 

144.619 

142 

137.119 

145.635 

143 

138.104 

146.650 

144 

139.089 

147.665 

145 

140.074 

148.680 

146 

14-1.059 

149.694 

147 

142.044 

150.709 

148 

143.029 

151.724 

149 

144.015 

152.739 

150 

145.000 

153.753 
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TABLE  3T1  NUMBER  OF  FAILURES,  n. ,  AT  WHICH  TEST  IS  TRUNCATED 

e*  =  .10 


PRIOR  MEAN/01 

\ 

1.5 

2.0 

2.5 

3.0 

3-5 

4.0 

4.5 

5.0 

0.5 

25 

25 

30 

30 

30 

25 

25 

25 

1.0 

45 

45 

45 

4o 

35 

15 

12 

5 

1.5 

35 

50 

55 

Go 

65 

75 

65 

60 

2.0 

70 

80 

75 

70 

50 

25 

10 

4 

2.5 

80 

90 

70 

45 

16 

3 

3 

4 

3.0 

115 

80 

55 

15 

4 

4 

4 

5 

3.5 

150 

100 

30 

5 

4 

5 

6 

7 

4.0 

180 

85 

12 

3 

4 

6 

7 

8 

4.5 

l4o 

55 

7 

4 

5 

7 

8 

10 

5.0 

150 

50 

3 

5 

6 

8 

10 

11 

For  all  tests  the  probability  of  ever  reaching  the 
truncation  point  is  less  than  0.10. 
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TABLE  3T2  NUMBER  OF  FAILURES ,  nt,  AT  WHICH  TEST  IS  TRUNCATED 

P*  =  .20 


PRIOR  MEAN/^ 

\ 

hi 

2.0 

2.5 

3.0 

3.5 .... 

4.0 

4.5 

?*0 

0.5 

8 

8 

9 

10 

10 

10 

9 

8 

1.0 

13 

13 

13 

11 

8 

4 

4 

3 

1.5 

11 

13 

15 

17 

17 

16 

15 

14 

2.0 

15 

20 

20 

18 

13 

4 

3 

3 

2.5 

25 

24 

16 

8 

4 

3 

4 

5 

3.0 

25 

24 

9 

4 

4 

5 

5 

6 

3-5 

30 

25 

6 

4 

5 

6 

7 

8 

4.0 

4o 

15 

4 

4 

6 

7 

8 

10 

4.5 

35 

8 

4 

5 

7 

8 

10 

11 

5.0 

4o 

8 

4 

6 

8 

10 

11 

13 

For  all  tests  the  probability  of  ever  reaching  the 
truncation  point  is  less  than  0.10. 
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TABLE  3T3  NUMBER  OF  FAILURES,  nt,  AT  WHICH  TEST  IS  TRUNCATED 

S*  =  .30 


PRIOR  MEAN/0] 

\ 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

0.5 

5 

5 

5 

5 

5 

5 

5 

5 

1.0 

5 

5 

5 

5 

4 

3 

3 

3 

1.5 

5 

5 

5 

6 

6 

6 

6 

5 

2.0 

6 

7 

7 

7 

3 

3 

3 

4 

2.5 

8 

8 

7 

4 

3 

4 

5 

5 

3.0 

8 

8 

6 

4 

4 

5 

6 

7 

3.5 

10 

7 

3 

4 

6 

7 

8 

9 

4.0 

11 

7 

4 

5 

7 

8 

9 

11 

4.5 

12 

4 

5 

6 

8 

9 

11 

13 

5.0 

12 

3 

5 

7 

9 

11 

13 

15 

For  all  tests  the  probability  of  ever  reaching  the 
truncation  point  is  less  than  0.10. 
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TABLE  3TU  NUMBER  OF  FAILURES,  r^,  AT  WHICH  TEST  IS  TRUNCATED 

P*  =  .40 


PRIOR  MEAN/0 

1 

\ 

1.5 

2.0 

2.5 

3.0 

3-5 

4.0 

4.5 

5-0 

0.5 

3 

3 

3 

3 

3 

3 

3 

3 

1.0 

3 

3 

3 

3 

3 

3 

4 

4 

1.5 

3 

3 

3 

3 

3 

3 

3 

2 

2.0 

3 

3 

3 

3 

3 

3 

4 

4 

2.5 

4 

4 

4 

4 

4 

5 

5 

6 

3.0 

4 

4 

4 

4 

5 

6 

7 

8 

3.5 

5 

5 

4 

5 

6 

8 

9 

10 

4.0 

5 

4 

5 

6 

8 

9 

10 

12 

4.5 

5 

4 

5 

7 

9 

10 

12 

14 

5.0 

5 

4 

6 

8 

10 

12 

14 

16 

For  all  tests  the  probability  of  ever  reaching  the 
truncation  point  is  less  than  0.10. 
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TABLE  3P1  PROBABILITY  OF  ACCEPTANCE  (P(A)),  PROBABILITY  OF  ACCEPTANCE 


AT  FIRST  OPPORTUNITY  (P  (A)),  EXPECTED  TEST  TIME  (t)  (IN 
UNITS  OF  0  )  1 

_ _ _ p*  =  .10 _ 


^  \ 

PRIOR  MEAN/01 

2.0 

2.5 

3.0 

3.5 

4.o 

4.5 

5.0 

0.5 

P(A) 

.58 

.65 

.73 

.77 

.80 

.83 

.85 

•  87 

px(a) 

•  34 

.36 

.42 

.47 

.52 

.55 

.58 

.60 

t 

7.07 

7.59 

8.29 

8.o4 

7.97 

5.76 

5.35 

4.92 

|  1.0 

W 

.65 

.75 

.84 

.90 

•  94 

.96 

.98 

.99 

PX(A) 

.25 

.35 

.43 

.55 

.62 

•71 

.81 

.90 

t 

15.8 

13.4 

10.3 

7.11 

5.09 

2.65 

1.63 

.688 

1.5 

m 

.29 

.41 

.53 

.63 

.70 

.75 

.81 

.85 

"p^TaJ 

.07 

.11 

.14 

.18 

.24 

.28 

.34 

.41  ' 

t 

11.3 

18.3 

22.0 

22.3 

21.0 

20.9 

16.1 

13.0 

2.0 

"pTaT 

.46 

.59 

.74 

.83 

.89 

.94 

.98 

1.00 

"p^TaT 

.08 

.14 

.21 

.31 

.44 

.58 

.73 

.87 

t 

29.6 

31.2 

24.0 

17.0 

9.86 

4.64 

1.96 

1.89 

2.5 

P(A) 

.52 

•73 

.84 

•  93 

.96 

1.00 

1.00 

1.00 

"p^TaJ 

.08 

.19 

.31 

.48 

.70 

1.00 

1.00 

1.00 

t 

35.0 

29.2 

16.8 

7.34 

2.39 

.016 

.725 

1.35 

3.0 

W 

.59 

.80 

.92 

.57 

1.00 

1.00 

1.00 

1.00 

^TaT 

.09 

.21 

.43 

.73 

.92 

.57 

1.00 

1.00 

t 

47.2 

22.9 

9.64 

2.09 

1.4l 

1.60 

.274 

.532 

3.5 

w 

.66 

.84 

.96 

•  99 

1.00 

l.oo 

1.00 

1.00 

"p^W 

.10 

.26 

.57 

.90 

.99 

1.00 

1.00 

1.00 

t 

53.5 

22.4 

4.51 

2.57 

1.31 

1.16 

1.31 

1.10 

4.0 

w 

.70 

.89 

.98 

1.00 

1.00 

1.00 

1.00 

l.oo' 

■p]W 

.11 

.32 

.76 

.99 

1.00 

1.00 

1.00 

1.00 

t 

60.5 

15.9 

1.58 

.310 

.032 

.996 

.706 

.406 

4.5 

T(aT 

.71 

.90 

1.00 

1.00 

1.00 

l.oo 

1.00 

1.00 

"p^TaJ 

.11 

.39 

.87 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

46.5 

8.80 

1.61 

.655 

.134 

.807 

.253 

.870 

5.0 

T(aT 

.75 

•  95 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

"p]TaJ 

.12 

.51 

.98 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

46.8 

6.37 

.608 

1.00 

.206 

.598 

.958 

.128 
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TABLE  3P2  PROBABILITY  OF  ACCEPTANCE  (P(A)),  PROBABILITY  OF  ACCEPTANCE 
AT  FIRST  OPPORTUNITY  (P  (A)),  EXPECTED  TEST  TIME  (t)  (IN 
UNITS  OF  0  )  1 

_ , _ _ _ p*  =  .20 _ i 


] 

3RI0R  Ml 

LAN/01 

X 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

P(A) 

.56 

.64 

.72 

.77 

.79 

.83 

.87 

.89 

0.5 

PX(A) 

.4o 

.45 

•  50 

.54 

.97 

.63 

.67 

.69 

t 

2.40 

2.38 

2.90 

2.77 

2.71 

2.49 

2.38 

2.14 

P(A) 

.65 

•77 

.86 

.92 

.96 

.99 

.99 

1.00 

1.0 

P-^a) 

.34 

.45 

.57 

.70 

.81 

.92 

.93 

.97 

t 

4.75 

4.39 

3.33 

2.15 

1.15 

.367 

1.25 

.847 

pCa; 

.24 

.36 

•  51 

.63 

.72 

.77 

.83 

.88 

1.5 

px(a) 

.09 

.14 

.21 

.25 

.35 

.39 

.48 

.97 

t 

2.66 

4.02 

5.62 

6.56 

6.22 

5.44 

4.4l 

3.40 

T^aT 

.42 

.61 

.76 

.85 

•  93 

.98 

1.00 

1.00 

2.0 

PX(A) 

.13 

.21 

.32 

.49 

.69 

.88 

.91 

.97 

t 

5.92 

8.46 

7.07 

4.61 

2.16 

.526 

1.11 

.732 

P(A) 

.51 

.75 

.87 

.96 

.99 

1.00 

1.00 

1.00 

2.5 

PX(A) 

.15 

.31 

.52 

.81 

•  93 

1.00 

1.00 

1.00 

t 

9.34 

8.50 

4.04 

1.01 

1.00 

.122 

.571 

1.00 

p(a) 

•  59 

.82 

.96 

1.00 

1.00 

1.00 

1.00 

1.00 

3-0 

px(a; 

.17 

.39 

.74 

.94 

.99 

1.00 

1.00 

1.00 

t 

10.5 

6.75 

1.51 

.827 

.961 

1.08 

.075 

.232 

p(a) 

.66 

.89 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

3.5 

p-^a) 

.18 

•  49 

.88 

.99 

1.00 

1.00 

1.00 

1.00 

t 

11.2 

4.99 

1.35 

1.06 

.956 

.807 

.700 

.586 

P(A) 

.72 

.94 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

4.0 

px(a; 

.20 

.64 

.98 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

13.8 

2.56 

.449 

.075 

.880 

.519 

.151 

.897 

P(A) 

.74 

•  97 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

4.5 

p]TaJ 

.22 

.81 

.98 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

11.3 

.875 

.929 

.307 

.836 

.214 

.706 

.069 

p(A) 

.78 

.98 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5-0 

"W 

.27 

.84 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

12.7 

1.55 

.232 

.519 

.776 

1.01 

.125 

.338 
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TABLE  3P3  PROBABILITY  OF  ACCEPTANCE  (P(A)),  PROBABILITY  OF  ACCEPTANCE 
AT  FIRST  OPPORTUNITY  (P (A)),  EXPECTED  TEST  TIME  (t)  (IN 
UNITS  OF  eJ  1 


P*  =  .30 


PRIOR  MEAN/Q1 

\ 

1.5 

2.0 

2.5 

3.o 

3.5 

4.0 

4.5 

5.0 

Ha; 

•  53 

.63 

.69 

.76 

.79 

.84 

.87 

.91 

0.5 

px(a; 

•  43 

•  50 

.56 

.61 

.63 

.70 

.75 

.78 

t 

1.32 

1.42 

1.49 

1.52 

1.48 

1.34 

1.18 

1.06 

pTaT 

.62 

•78 

.88 

.96 

1.00 

1.00 

1.00 

1.00 

1.0 

PX(A) 

.41 

•  56 

.71 

.86 

1.00 

1.00 

1.00 

1.00 

t 

1.92 

1.69 

1.24 

.644 

.021 

.884 

.512 

.152 

p(a; 

.21 

•  32 

.45 

.61 

.71 

.79 

.86 

.91 

1.5 

px(a; 

.13  : 

.19 

.27 

.34 

.45 

.53 

.63 

.75 

t 

1.19 

1.50 

1.81 

2.32 

2.21 

2.09 

1.64 

l.o4 

W 

.34 

.58 

•77 

.90 

•  99 

.99 

1.00 

1.00 

2.0 

PX(A) 

.17 

.29 

.45 

.69 

•  95 

.95 

1.00 

1.00 

t 

1.91 

2.85 

2.50 

1.46 

.177 

.804 

.314 

.922 

pTaT 

.46 

•75 

•  93 

.97 

1.00 

1.00 

1.00 

1.00 

2.5 

px(a; 

.21 

.46 

•76 

.91 

1.00 

1.00 

1.00 

1.00 

t 

2.74 

2.63 

1.10 

.937 

.081 

.497 

.809 

.059 

p(a; 

.55 

.Sj 

.96 

1.00 

1.00 

1.00 

1.00 

1.00 

3.0 

px(a) 

.27 

.59 

.88 

•  97 

1.00 

1.00 

1.00 

1.00 

t 

3.17 

2.02 

1.15 

1.03 

.005 

.111 

.209 

.300 

p(a) 

.65 

•  95 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

3.5 

px(a; 

.30 

.81 

•  99 

l.oo 

1.00 

1.00 

1.00 

1.00 

t 

3.46 

.852 

.207 

•059 

1.01 

.844 

.679 

.509 

TTa) 

•73 

.96 

1.00 

l.oo 

1.00 

1.00 

1.00 

1.00 

4.0 

■p^TaT 

•  34 

.86 

•  99 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

3.69 

1.38 

.621 

.209 

.887 

.469 

.048 

.695 

p(a) 

.76 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

4.5 

px(a; 

.39 

.94 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

3.65 

.647 

1.01 

.344 

.759 

.086 

.480 

.865 

p(a; 

.82 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5.0 

^(A) 

.45 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

- -1 

t 

3.40 

.114 

.300 

.469 

.623 

.765 

.897 

1.02 
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TABLE  3?k  PROBABILITY  OF  ACCEPTANCE  (P(A)),  PROBABILITY  OF  ACCEPTANCE 
AT  FIRST  OPPORTUNITY  (P  (A)),  EXPECTED  TEST  TIME  (t)  (IN 
UNITS  OF  0  ) 

B*  =  .40 


r 

PRIOR  MEAN/01 

\ 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

~T{A) 

.52 

.61 

.69 

.75 

.79 

.86 

.90 

.93 

0.5 

"p^TaT 

.48 

.56 

.63 

.68 

.71 

.79 

.84 

.88 

t 

.835 

.853 

.83  6 

.812 

.749 

.681 

.554 

.429 

P(A) 

•  59 

•79 

.92 

.94 

.98 

1.00 

1.00 

1.00 

1.0 

px(a; 

•  50 

.67 

.84 

.89 

.95 

.99 

.99 

1.00 

t 

•  923 

.831 

.4l4 

1.07 

.708 

.339 

1.08 

-=J- 
1 — 1 

r- 

• 

p(a; 

.20 

.30 

.42 

.55 

.72 

.82 

.91 

.98 

1.5 

PX(A) 

.16 

.24 

•  35 

.43 

.56 

.67 

.82 

.96 

t 

.771 

•  900 

•  951 

.983 

.972 

.822 

.475 

.098 

P(A) 

.30 

•  53 

.79 

.97 

.97 

1.00 

1.00 

1.00 

2.0 

PX(A) 

.23 

.4o 

.63 

.94 

.94 

1.00 

1.00 

1.00 

t 

.942 

1.05 

.875 

.164 

.729 

.178 

.743 

.236 

p(a) 

.42 

•79 

.92 

1.00 

1.00 

1.00 

1.00 

1.00 

2.5 

P-jU) 

.31 

.62 

.85 

•  99 

.99 

1.00 

1.00 

1.00 

t 

1.11 

.979 

1.08 

2.15 

.521 

.819 

.068 

.366 

p(a) 

.53 

.95 

•  99 

1.00 

1.00 

1.00 

1.00 

1.00 

3.0 

PX(AJ 

.39 

.89 

•  99 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

1.22 

.322 

.251 

.293 

.342 

.390 

.434 

.475 

W 

.66 

•  95 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

3-5 

PX(A) 

.45 

.88 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

1.4i 

.908 

.571 

.366 

.162 

.996 

•784 

.771 

P(A) 

.75 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

4.0 

P1(A) 

.54 

.98 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

1.21 

.308 

.896 

.434 

1.02 

.553 

.089 

.658 

P(A) 

.83 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

4.5 

PX(A) 

.65 

•  97 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

•  977 

.888 

.162 

.496 

.821 

.107 

.424 

.737 

P(A) 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5.0 

^ta r 

.77 

•  99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t 

.656 

.399 

.475 

.553 

.624 

.690 

.752 

.811 
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7.0  METHODS  OF  UPDATING  THE  PRIOR  DISTRIBUTION 

Methods  of  fitting  prior  distributions  have  been  considered  and  de¬ 
scribed  in  detail  in  RADC-TR-71-209  (Ref.  (l))  and  RADC-TR-69-389  (Ref.  (2)). 
In  this  section  we  consider  methods  of  updating  an  already  existing  prior 
distribution.  Updating  may  be  required  because  of  design  changes  and/or  use 
condition  changes  (on  the  one  hand)  or  because  new  failure  data  has  been 
required.  In  regard  to  using  the  Bayesian  Reliability  Demonstration  Tests 
(ERDT)  of  the  test  specification,  the  following  are  requirements: 

i)  in  addition  to  having  determined  a  prior  distribution,  it 
is  required  to  have  a  predicted  mean  time  between  failure 
(MTBF)  of  the  subject  equipment. 

ii)  in  the  face  of  new  "data",  as  mentioned  above,  an  updating 
of  the  prior  distribution  is  required. 


We  consider,  first,  the  case  of  a  design  or  environmental  use  change. 
Attention  is  restricted,  as  it  is  throughout,  to  the  inverted  gamma  (prior) 
distribution  for  MTBF  *=  9: 


g(9) 


«X  -U+l)-cr/8 

mr  ’ 


a,X,9  >  0. 


The  ’parameters  a,  X  are  parameters  of  scale  and  shape  respectively.  Let  9^ 
denote  the  random  variable  MTBF  before  the  "change"  with  predicted  MTBF 
9p-^  =  E(9^)  (the  mean  value  of  9^).  We  will  let  9g  denote  the  random  variable 
MTBF  after  the  corresponding  predicted  MTBF  9^  =  E(9g)(the  mean  of  9g).  In 

the  Phase  II  final  report  (TR-71-209)  it  was  found  that  for  design  and  environ¬ 
mental  changes  in  equipment,  a  linear  relation  between  9^  and  92  fitted  well. 
That  is. 


9g  -  b9^,  b  >  0. 

This  linear  relation  has  the  advantage,  in  addition  to  the  empirical  evidence 
of  it  being  satisfactory,  that  it  "preserves"  the  inverted  gamma  family. 

Thus,  if  9^  has  am  inverted  gamma  (prior)  distribution  with  parameters  (cr,X), 
then  92  **  b9^  has  an  inverted  gamma  (prior)  distribution  with  parameters 
(bor,X),  i.e.,  9^  and  93  are  inverted  gamma  distributed  with  the  same  shape 
parameter  X  and  scale  parameters  a  and  ba  respectively.  Since  it  has  been 
explicity  assumed  that  the  two  predicted*  values  9^  and  9^,  are  such  that 

they  are  e quail  to  the  respective  prior  means,  E(9^)  eind  E^g)  it  must  be  that 

9/9  «=  E(90)/E(9,).  But  E(90)  ®  bE(9.)  so  that  9  /9_  »  b.  In  updating 

?2  Pi  *  x  ^2  Pi 

the  prior  distribution  of  9-^  to  the  new  distribution  (of  9g)  it  is  necessary 

*By  "predicted"  we  mean  the  usual  MTBF  prediction  based  on  standard  engineer- 

ing  analyses  end  failure  rate  sources. 
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b  and  find  that 


only  to  take  the  ratio  of  the  two  predicted  MTBF's  0  /0  *» 

P2  P1 

the  new  distribution  has  parameters  (ba, A,).  This  procedure  avoids  having  to 
obtain  new  data  to  refit  the  prior  distribution.  If  the  prior  means  do  not 
exist  (i.e.,  X  s  l)  the  same  procedure  can  be  used  with  the  prior  medians. 

The  second  situation  considered  here  is  that  in  which  the  prior  distribu¬ 
tion  must  be  re-evaluated  because  new  failure  data  is  available.  That  is, 
additional  data,  over  and  above  the  data  used  for  the  original  fit  has  become 
available.  The  procedure  to  be  used  is  fairly  simple:  the  new  observed  data 
is  tested  against  the  prior  distribution  in  use  by  employing  a  k  test.  If 
the  test  is  passed,  the  new  data  is  combined  with  the  old  and  the  parameters 
(<y, X)  re-estimated.  If  the  test  is  failed  the  prior  distribution  is  changed 
to  fit  the  new  data.  The  methods  of  fitting  distributions  is  discussed  in 
detail  in  the  Phase  I  report  (RADC-TR -69-389)  but  we  will  review  the  procedure 
briefly  in  the  context  of  new  data  for  the  case  of  Type  1  data,  i.e.,  the 
observed  failure  data  is  the  number  of  failures,  X,  occurring  in  a  fixed  time 
T.  Here  the  random  variable  X  is  such  that  X  »  0,1, ...  .  The  original  prior 
distribution  was  fitted  by  determining  (moment)  estimates  of  a, X  from  the 
two  equations 

a  =  xT/ ( Dc^/ n  -  x^-  x)  and  ^  **  !*£  ,  where 

x  =  Ex^/n.  A  X  test  is  then  used  against  the  marginal  distribution 

of  X  (since  the  parameter  estimates  are  used  in  place  of  a, X  the  total  degrees 
of  freedom  will  be  the  number  of  cells  minus  three)  which  is  estimated  to  be 

f(x) «  rjbx)  (jfijL)*. 
r(£)  xJ  \T *■«/  \T*-a  / 

Now,  when  the  new  data  is  available,  say,  a  sample  x'  »  (x',...,x  ), 

2  JL  n 

a  X  test  is  run  with  the  new  data  used  against  the  previously  estimated, 
i.e.,  original,  marginal  distribution.  Put  another  way,  the  X^  is  run  with 
the  new  data  using  the  marginal  distribution  of  X  based,  on  the  original  esti¬ 
mates  6  and  a.  This  time,  then,  since  the  parameters  are  not  being  re-esti¬ 
mated,  the  degrees  of  freedom  is  the  number  of  cells  minus  one.  If  the  test 
is  passed  the  old  and  new  data  should  be  combined  and  the  parameters  a, X 
estimated  using  all  the  data  and,  in  this  way,  a  new  prior  distribution  is 
obtained.  If  the  test  is  failed,  a  choice  must  be  made  between  the  original 
prior  distribution  and  the  prior  distribution  obtained  using  the  new  data. 
Usually,  it  is  the  most  recent  data  which  will  prevail. 
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8.0  SPECIAL  PROBLEMS 


Three  special  problems,  each  relating  to  the  ease  of  use  and  breadth  of 
applicability  of  the  military  standard  for  Bayesian  reliability  demonstration 
tests,  were  investigated  in  this  study.  The  three  problems  were: 

1.  To  determine  truncation  times  of  the  sequential  tests. 

2.  To  determine  a  way,  if  possible,  of  saving  total  test  time  by 
putting  two  or  more  equipments  on  test  at  the  same  test. 

3.  To  find  a  test  for  changes  or  "shifts"  in  the  prior  distribution 
during  the  repetitive  use  of  a  particular  Bayes  test  for  the 
"same"  equipment  type. 

Problem  1  was  successfully  solved  during  the  development  of  the  sequen¬ 
tial  Bayes  tests.  The  solution  is  described  in  the  discussion  of  the  sequen¬ 
tial  tests  (Sec.  6.0  of  this  report). 

The  following  two  subsections  discuss  the  investigations  of  Problems  2  and 
3  respectively. 

8.1  PIACING  MORE  THAN  ONE  EQUIPMENT  ON  TEST 

An  investigation  was  made  of  whether  total  test  time  could  be  saved  by 
putting  two  or  more  equipments  on  test  at  the  same  time.  It  is  not  at  all 
obvious  that  this  can  be  done.  Two  different  equipments  have  two  different 
MTBF's,  9^,  and  9^,  arising  randomly  from  the  prior  distribution  g(9).  Any 

test  "pooling"  the  data  from  the  two  equipments  will  have  to  make  a  joint  in¬ 
ference  about  the  locations  of  both  9^  and  9g  •  There  is  no  advantage  in 
using  the  data  separately,  say,  by  computing  for  the  first  equipment  and  Qg 

for  the  second.  For  in  this  case,  the  joint  posterior  distribution  factors  as 
the  product  of  the  "separate"  posterior  distributions: 

f(91,92|^1,^2)  =  f^l^)  -f(e2l§2). 

However,  methods  could  be  developed  (using  a  multivariate  inverted  gamma 
distribution)  which  would  allow  assessment  of  whether  all  of  n  equipment/unit/ 
systems  had  9j^  ^  9^  i*l,  ...,5» 

Attempts  were  made  to  compute  the  posterior  distribution  in  the  inverted 
gamma  case  using  "combined"  statistics  (such  as  the  number  of  failures  in  both 
equipments  divided  by  the  total  number  of  equipment  hours).  Unfortunately,  no 
tractable  results  could  be  obtained. 

8.2  TESTS  FOR  SHIFTS  IN  THE  PRIOR  DISTRIBUTION 

One  of  the  most  important  considerations  in  using  Bayes  tests  is  that  the 
user  be  confident  the  prior  distribution  being  used  is  correct  (or  at  least 
close  enough  to  the  true  prior  that  the  true  test  risks  are  fairly  close  to 
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those  expected).  In  Phase  I  of  this  study,  methods  were  developed  to  use 
equipment  MTHF  data  to  fit  prior  distributions.  These  fitting  methods  can  be 
used  in  an  obvious  way  to  test  whether  the  prior  distribution  has  changed 
during  a  series  of  tests  of  equipments  of  the  same  type.  Suppose  the  prior 
distribution  at  the  beginning  of  the  series  of  tests  is  known  to  be  inverted 
gamma  with  parameters  o^,^.  Then  at  any  point  in  the  series  of  tests,  the 
MTBF  data  generated  by  the  previously  tested  equipments  can  be  used  for  a 
Chi-square  test  (given  in  Phase  I  of  this  study)  of  the  null  hypothesis  that 
g(o?Q, Xq)  is  the  prior  distribution.  If  the  Chi-square  test  is  not  passed, 

then  one  infers  that  the  prior  distribution  has  changed.  One  then  estimates 
new  prior  distribution  parameters  (by  one  of  the  methods  given  in  Phase  I), 
and  then  changes  to  a  test  in  the  handbook  indexed  by  these  new  parameters. 


The  test  discussed  above  is  an  acceptable  test  for  a  change  in  the  prior 
distribution,  but  it  is  somewhat  difficult  to  carry  out.  Another  test  has 
been  developed,  which  is  much  more  easily  applied,  and  which  serves  as  a  run¬ 
ning  test  for  change  in  the  prior  distribution  in  the  important  situation  of 
repetitive  use  of  a  particular  Bayes  test  plan  for  the  same  equipment  type. 
The  description  of  this  test  and  the  investigation  of  its  properties  follow 
in  the  paragraphs  below. 


Consider  a  particular  prior  distribution  (inverted  gamma  with  parameters 
fixed  at,  say,  «_,Xq),  and  a  particular  fixed  time  test  plan  (T,r*).  (Although 
we  are  focusing  on  fixed  time  tests,  this  discussion  carries  over  completely  to 
sequential  tests.)  Then  P(a)  is  fixed.  Explicitly,  for  the  fixed  time  test, 
we  have: 


P(A) 


P(r  £  r*) 


(1) 


Now,  if  there  is  a  shift  in  the  prior  distribution  to,  say,  the  inverted 
gamma  with  parameters  or, ,  X. ,  then  P(a)  generally  will  change  (for  the  given 
test  plan)  to  a  value  P' (AJ,  computed  by  replacing  c^Xq  in  Formula  (l)  by 

a1,X, .  This  suggests  a  natural  test  statistic:  (number  of  tests  passed) 
(number  of  tests  taken).  This  statistic  is  designated  by  P(a),  since  it  is  an 
estimate  of  P(a) . 


The  null  hypothesis  for  the  test  is  that  the  prior  parameters  are  QU^X^. 

I  A  |  u  u 

The  null  hypothesis  is  rejected  if  |  P(A)  -  P(a)  |  is  too  large.  Under  the  null 

hypothesis,  the  distribution  of  n?(A)  is  binomial  with  parameters  n  and  P(A), 
where  n  denotes  the  number  of  tests  taken.  So  for  any  desired  significance 
level  a,  the  appropriate  critical  values  for  the  test  can  be  found  with  a 
table  of  the  binomial  distribution.  The  power  of  the  test  can  also  be  evalua¬ 
ted  easily.  If  the  prior  parameters  have  shifted  to  o^X^  then  the  proba¬ 
bility  of  acceptance  for  each  test  has  shifted  to  P'(a),  and  the  power  can  be 
found  by  noting  that  the  distribution  of  nP(A)  under  the  shift  is  binomial 
with  parameters  n  and  P'(a). 
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When  n  is  fairly  large,  the  "normal"  approximation  to  the  test  works 
fairly  well.  Let  p=P(A),  cpl-P,  p'«=P'(A)  and  q'=l-p'.  Hien  P(A)  is  approxi¬ 
mately  normally  distributed  under  the  null  hypothesis  with  mean  p  euid  variance 
pq/n.  The  approximate  test  is  to  reject  the  null  hypothesis  if 

A 

P(A)-P  <  z 

yjvq/n  “/2 


°r  >  Zl-o/2 

where  the  Z* s  denote  percentage  points  of  the  unit  normal  distribution.  Then 
calculations  show  that  the  power  of  the  test  (i.e.,  the  probability  of  rejec¬ 
ting  under  the  alternative  hypothesis)  is  appraximatly 


P-P*  Z!^/2 

+  1  -  d) 

P-P'  +  V pq/n  \^/2 

VP'q'/n 

Vp'q'/n 

where  <J>  (•)  is  the  cumulative  normal  distribution  function. 

A/  V 

To  investigate  the  power  of  the  P(A)  test  against  various  alternatives, 
4  representative  fixed  time  Bayes  tests  were  considered.  The  4  tests  con¬ 
sidered  are  given  in  Table  8.1.  (The  meanings  of  the  column  headings  that 
index  the  tests  are  discussed  in  the  section  of  this  report  on  the  Fixed 
Time  tests.) 


Figures  8.1  through  8.4  gives  P(A)  for  a  wide  class  of  alternatives  for 
each  of  Tests  1  through  4,  respectively.  The  alternatives  are  given  by 
different  values  of  the  inverted  gamma  parameters  X  end  a  (the  shape  parame¬ 


ter  or  given  in  multiples  of  0q).  For  selected  values  of  P(A),  "contours"  are 
drawn  in  the  (X,.^L)-  plane  corresponding  to  P(A)  (through  Equation  l) .  An 

"x"  is  marked  on  each  graph  to  denote  the  (X,fL)  -  pair  for  which  the  test 

®0 


was  designed.  For  example,  in  Figure  8.1,  an  "x"  is  marked  on  the  P(A)  =  .60 
contour  at  the  point  corresponding  to  the  prior  parameters  being  tested  - 
X=3,  ck/9q=2.  If  one  wishes  to  find  the  power  of  the  P(A)  test  against  any 

(X,o/Qq)  pair  on  the  (say)  P(A)  =  .80  contour  when  Test  1  is  tedcen  n  times, 
one  need  only  use  the  binomial  distribution  or  the  normal  approximation  to 
find  the  power  of  the  test  of  P(A)  =  .60  against  P(A)  «=  .80. 


One  objection  to  the  £(A)  test  may  be  that  the  null  hypothesis  P(A)=.60 
does  not  distinguish  between  the  parameter  pairs  (X=3,  Qf/0Q=2)  end,  say, 

(X=5,  a/0Q=3.4).  This  objection  is  overcome  by  noting  that  any  reasonable 
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TABLE  8.1  THE  FOUR  (4)  FIXED  TIME  BAYES  TESTS  INVESTIGATED 


TEST 

NO. 

e* 

DISCRIM. 

RATIO 

\ 

PRIOR 

MEAN** 

a 

R 

T 

eo 

P(A) 

1 

.05 

2 

3 

eo 

2 

5 

3.539 

.5983 

2 

.10 

2 

1 

eo 

.6930 

2 

1.184 

.7491 

3 

.05 

2 

2 

eo 

1 

4 

3. 402 

.4111 

4 

.10 

3 

.5 

eo 

.3412 

1 

.270 

.9124 

**This  column  gives  the  prior  median  when  X  £  1. 


prior  distribution  on  the  prior  parameters  ( \ , or/ )  would  assign  probability 

0  to  the  whole  contour  P(A)  »  .60  in  the  (\,«/6q)  plane.  Hence,  if  one  takes 

the  £(A)  test  and  it  results  in  acceptance  of  the  null  hypothesis,  there  is 
no  reason  to  think  that  the  true  parameters  are  anything  but  \=3,  oc/0q=2. 

In  practice,  acceptance  of  a  null  hypothesis  in  a  statistical  test  really 
only  allows  one  to  infer  that  the  true  parameters  are  in  a  "close  neighbor¬ 
hood"  of  the  null  hypothesis.  We  note  in  Figures  8.1  through  8.4  that 
"moderate"  departures  from  the  point  "x"  in  the  plane  entails  only  moderate 
changes  in  both  \  and  ck/Sq.  This  gives  further  indication  that  the  $(A)  test 
is  a  good  test  for  shifts  in  the  prior  distribution. 
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FIGURE  8.1  P(A)  AS  A  FUNCTION  OF  X  AND  <*/ 0Q  FOR  TEST  NO.  1 
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FIGURE  8.2  P(A)  AS  A  FUNCTION  OF  \  AND  ot/QQ  FOR  TEST  NO.  2 


177 


FIGURE  8.3  P(A)  AS  A  FUNCTION  OF  X  AND  a/ OqFOR  TEST  NO.  3 
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FIGURE  8.4  P(A)  AS  A  FUNCTION  OF  \  AND  a/QQ  FOR  TEST  NO.  4 
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P(A) 

.80 


.60 


.4o 
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9.0  RECOMMENDATIONS 


It  is  suggested  that  the  three  types  of  Bayes  tests:  Bayes  fixed  time, 
Bayes/Classical  and  sequential  Bayes,  which  have  been  proposed,  be  imple¬ 
mented  in  a  D.O.D.  test  standard.  A  preliminary  version  of  this  standard 
has  been  prepared.  Secondly,  it  is  recommended,  depending  on  comments  re¬ 
ceived,  other  (additional)  values  of  the  indexing  parameters  (prior  mean, 

X,  P*,  P(A),  etc.)  be  provided  in  the  test  tables. 
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